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^a £-*J^-l \ fU- y jAjj / ^Ul Oy^ (j 
y^jJl <y £y*-J ^ '^ a ^ Jjyy ^i ^ -4 (J SjUuJl "jA <J ^•y+S' 

iJlfc 0 ^"-A-->»aJI Aj^iaJl jJJj (j[*A y\ J AJLiLJJ y^a^ 

g 

1JJ» ^ jVl 4_*JaJl y Oljl— * 0-~- wL_aj OJj>- jUl 4 *1 — iUl 

i * 

*UU 1 1 j> JbJ . Ajy*Jl aJUI AjcJaJl oJJ* :> 1 -VpV Uib 4 c^bxll 

(J > ^ Y V flp J — £>LJI J-soiil <j *cs- J^jJ-\ — ^Ji y-T *lib 
<_r^J tlr 4 ^ J^JS- (j 


<£>b ^U - 5 Jxj c&jI) tfjjf ^wa^V> dky~s 

o' jij ^ 1 {j£ iJj> ) ci^v i_p‘j^^^‘j^m > -J Xjt ) ^ 3 . /)> 
( y Lij A-i (JZ 4 ( 4jly ) lijwL>- AJisSsj* yj> Jl Aj^iaJl ^L^Jp 

C-L" ^Jl <jy-Jt (J < 3 ^ 7 ^*^ (^ jy^ • 4 — J jy 
. Aj^JstJl oJJ yl-*»Sll < y>j./3^ 

^Jby -1 j 6 j 4 ^YV JT c^JJ t_--P JjJ 

y^j . Ulp jjA—JJ jMiK' yP yP ^A“l flp OU ^iJl (SjjlJ * 

^P J ji jf-Pj 4 jtSJl d-L^ ly-J ^JkJr*l ^^pVl 

J . yj^Ull 0/11 j 

JIjlU ^ « ^yjJr^T » y Jb-lj) Uj y jliil yjil -Up f -ViJ 


t a: f-ii <^-Jl E.Wigner jorjl t JU-I yy&l 
* * # > < . 
Jljj U ^£-VaJ 1 yj ! jl • JL^^/ ^ JLaj 0^ y^J j 


-Vi 4 y^J ji 4 0 ^* Uj (JjJuw? O jilj 5 lJ-l yj AaJUa yuijy Aiai 

dJLc Jl ^ A-^y^Jl J\f>-Vl ( ^ 4 j>- y jl ^ . ^JjLoil jljL-JI jUo 'Aul 

— « L$Jjj 9 py-lU* -U^lj jUaiib *L*Aiil (j a- jA a t * Jly l* ( qwiff 
. Sjj-^y reality v*ilj ^U-i 


.iijjijJ A-jC^ITI AjLp y JL ap 4 *Laja^J 1 ^LiSl AjJa^ j aJUJL^- jl^>lj Ol_JaJ ( * ) 

. iijjijJ OJU \ \K\ jlill dyf Y 1 Jl Y > y 




« t + t 

ib*Nl ^1 t or bji Up i jp*^ <3-*^**^ I Ljaji <Jl^ Uj 

a . 

AaJlA- 1 I tiic^t jl | Ji ( AjX (Jvj ^Ol b»^xi! Aaj\o£\j dX*0ji Jill 

aIJJO paradox Ai>U« Ol £*" . U^Jxdl ju^ Ujlp ,*:♦:.*! ^31 
Obbj B.podolsky ^jhjjij ^UJXj U/b ^il t a_j*51jJ1 

Up 0j3*L~i> ja jj$x- c^jJ £^1 Jjip ^ JljJ U t N. Rosen jijJU 
Oj^j Ji ^jJl b yJl Aj^laJl t, UaiU ^1 }Ur ^^Jl liJUlT^ OlT bl 

. A,btt bjN 

cJK" o-jj 01 Nl 1 y* U- J.Bell Ji 0^>- 01 fpjj lx* 

jijll apU J OlT ^JUl ojaJ ^ju> J^U- ja jj y»U0 Jp 
< jTj> o^cua *ljl C-U ^jP SXXr- C*P£ Xij . Oy^iil 

• jLr-^' Or 4 -kr* J! ^1 
* 

c D.Greenberger j*jyij* Jbb t oL^U-1 XaJ 

^ jJ! ^pLmsJI ^ jdl ^1 ) Solvay \ ^ Y V ^yU* <^-^1 j^jjk 

dXfe ( jA jjib ^1 aJI ^biwl jjipl j\>- ^J- (J ( j^^l 

j-li) (Jjl y ^ ^A1 ^1 p jXy 01 jP jyij& JU Xij • 4_j*j'*^Jl a .. ba ll 
. lX^ yj b 5X>»lLl ObN jJV J Xbu |*^jl dJUl^- <Jj>- 

. > ^ r V flp Jx *py y x>-jJl y yjll uu ot^I^ 

<Jp t yjbo ^1 A>^JaJ 01 jf'jyJjf' ^Xisil ^Ua>- J 
•iyp wLpJU 01 £Uyll (J/* 0IT . Igli ijuLiJl «uJUJl AjjiiJl C Ai-ii-1 
Jp sjUxil Oi^u jy& Jtj* ^ u« 

i-b di3ir ^ y.Sll . ACJiil Ai>Jl jltl ^ UU^l ^ N SXXr 
dJlfe ol C...«.y 1 X 3 JuJlA- 1 i—^jUdl ol Aj^IxJI (Jl>- (J 

j*^Jl Aj Jkj 0l . Jlx^ Jl \)i U \a\jka ol Jj7 ^1 Aj^iaJl 

. l^Uo -b* Ijb OIT U 4_*>1 >«aI1 (w^«a3I ^yS\ Jg>- ljj>j A-jU? Aj^laJ 

^bJLijl db - bf c x^jj or |*-T3l liblT^ 1 bl^ cxT Uxp 
Cjr . Aj^JaJl aX bl^p 7w?y iy: iJbl Aiwaj c « AXbi jib » 
ApUJl ^ail ti <jbb£ b^U» ^b^ll dJb LT . ly* l-l>-lj aJ X 

I « 

C-A>*^l U | C b AijLill d j-A ib^^l ^ 1 



4 UU Jju 4 iJaiJl oJLa JJaJ ol til U Ijjlij . j^*Vl al* 

IBM ^ j£$\ jy-^ <3 -Jj^l Vjl>r <3 — 7^ jl — L_*>- 

. superconductivity iiJUll UiUl Jjcu-J J5l*j 

* 

C « c3j^«^ H (j iJfliil * Vjj 4 dJU * J -brjj 

I o 4 . « J a >9 lfl a 9 < 0 ^^ ^ * 0 l 3 j * 4 " , t , ' , , 1 ^ , 1 l 3 

jilp 3 <*V! 0^ ^ 4 ' — -7—^ IjlJfc — i* OH J-j . 4 . .«. Ja ; *Al ja 

^>*-0 ^ ^ (3 -b>“ Ol K Ujf: 9 ^)1 4jfliit£j. 4 jjU 3I VjJt LjL-l—s>-| 
§, 0 — 

C-Jj j Jbf-jj Ol d j-A ^JiJbJl <nja* jjp jtf 4 l*-* Ol <3 4^>- 4-j OjSo 

* f g 

ijaj IfJp ^aL Um*1j U 4JUI Ol Jl {#** J^l>* J -b-lj 

4^3-1 0 JLa Jl Ajaiil 0 tO (j ^ t * ' j i k 4 Wit | tlJLiJbj 4jil?l>- 

. OJJj jl j*-l3-l vy* JaSi 

^ . 1 

1 JL>- W ( A^jf^nJl d J la iilj^l 4^1 4 olJllt 1 JLa OH 

^ 4^4i> US'' 4^331 f. ^o Jl __ Ammmj^JI ^£^11 *— «>Ip^ »i^<* 

Jp NjJ . 4*3lj 4 jLa^» ^*yjl ot Jal 0 ^4*/*l>- 

4 LJbrj 1 U)1 IJLa ^ ijJ^a cJVljt- JpUjJ jy^ia.A jjLjlSl* 

OlSll j'b/l dJbljL* 0^1^- *J ^Jyjalli Jjtf 4 j1 4 i3l 

.U^lou^lj 

Utk JjVl AjtJaJl Jjy C.Qgail ^jl cH oW*Jl -byj 4 1-LSLaj 

ijdj . J;* 4 ^i ^ SjlJb*- p-^Jl liJlJl^-^ £t*V*l 4 <-->Lj^J1 

j tjJl wXiipl ^jU 4 f 4^jJJl ys^Jl i_e ^ ^ 1 o JUu Li^ip 

s*^ 1 I (3^ Ol tj j Jjtf; J tj| . <-b JL j»“ y^dP JL» 

01 _/a»*J 1 11* ^^tf 3*u> ajJj J ^ Uj . « 

jW>- cLlj*V 4 ^0* 4 JW . Aij-bJl AjUJI ^1 ^t]ai 

Otuil A 1 <3 Lil . Aiyd jyc^Jl ^JaaJI ^ 4^- jet Ol Oj^ JlicO 

aUjiM o-i> OLi ^ J»1. M 7 ; .< (jyVl o^-OJ 1:1)1 1 -Xa jli jl ^Jp ^jl ( * ) 

•— j 3*^ ^ ' Ji (3^u-o Jl lil c 

J 

\ > 



Uaj . ( * ) i digital L.Anderson c 

i Oj^J Ol ji # 5JUui i 01 L*l * — i iJ^ll i 01 
^ jl ^1 — U ^ i0>j_ 4 V jl 1 *\j} Alf f^ u^Jl^ jl 1 *1 * . i a)L * $• 

* t * . 

. i i 1 yup ) 0 j>j JaaJI 

t>b<a* Cjis tfl JLiii . 4w ; Jrail 0 -A ^ C.,4^1 U y?y*pj£-. ljS ~ I 4-%lS”\ 

^ ^Li^l ^p ^*>L^sJl ^ Jjy* 4_J>j . L<r w*U-4 

oii SJb^l J&% L^aI X I ^1 Uj . j//l 4^U31 -u, 
oJA £^J-I 01 JjU-l cJy- 4 (^USj . oJyi lu$» (j 

vllUl Y, . Ul fJUJl WU *lyiJt JiSl [++4* U j\&i\ 

l^I oJa y ^JapY ^wdl Ob ^ ji>\ Ol <Sy~* 

. 4-Ip LojAJ \f J Ail C--JI ^JlJI Ol£*jJl dJJi 4 Ol^il^ Obijil 

t 1 )La 4-~?rj\>- ) ^1 IjP 4 jJU> U ^p 4 O^S^M Ijjb ^ ^rji *b5i 

IJa j y 4 J — by^i iij £ L^il ^,. s JajLJ jl I iJLp jj_£_- 

* * * , 
oi *Xi C-iS*" Ijlj IJa . 4j»0i^l ^-^p LlwaLL* ^Ju Ob ^bi£" 4 bdl 

o*Xa (JjlkJ tf-’V 4 (jii? Y* JjY A*-JaJl <J AajjY ^ 

* * * 

Ul . aIj bf ^pl lCjj- Jb-b>- jtJ> ^^bi-l I O^i dJJi 

»Aj^! (0^^ ' ^? < ** > *^“l dJbUA*l oJIa bjjAi L» 

ol -Lj . bis" <A 4,^-bi^ ^JbiJl ^ibJl JjbsJ 01 ^ j\£s^\ di-A AjI^aJ 

ap^>%^9 Ol^ilj Ob*jJl 'j* oJa Ol lilj 4 ^jJI La jup JLiJl 

0 I (J^>-^JJ 0 >ill I*Aa *11 I Aw* JUp <J1->I^>«aLI I ^.^aP <A^Oo J — 


t-fljjj Jbji 

^^**<*^ 4 4 4^*xjl 4^^ Obx 

^ < ^AY / JjSft OX 


4 ^Jdjil 4i^ ^i3l ^/Jl ^ |f 4 | ^ lift ( * ) 

J* « Y I OjJa* L.I ^ oJlAlJ ^JUI 

'•V '*Aj . Lr-i ( A>.yi ) y\ < I L*lj 4 « yUaJl ) 

• « — 7 lf=* c?> ^1* oYV) ja jiu^> jujx> 

• ( ) 



oUL» 


^ ^ a " 0\ *■ L> i 1> 6jV*P o\ 

Vy^sii (. a jsjw 5 .X?r ojii <. ^ jA\ \jAa£ t V^\ . j\A\j ij. * i ft, y »^ ^K-^j 
«.\j jsjiiN ^ 6 j\-jP^ . j>-^i 0\^ -or ^ V^A*j <, OV_>>> 

^\*i\ \^-» AfcAo CA^-A-N 0\ t^3j AuAy*£i\ 5 ,\j jvii\ i oAj J^r\ 

(, \j\^ C-A t Vi\ \£} . O Aii ^ \ j^ t ^ j>cS 0\ X«o*A\ 

* » * 

' C/ *• O^ - c ^ <. \ V} 0\ji ^ 

. \ \*y£S\ VjAAl \ 

^\ (. 4>j\A\ ^jA*J ^P (^ C jVA\ Vfc»Vi*£ (, OjiiA ^ 

aA^p •y\SiN olfc . A*~i \A ^:>M "^^4 J»j\ ^\ ^>-y o\ 

/\ «-l£jA ^ \-AA ( ^*j \jo^ . ^\j>M\ j—o-A ^ v» r S\yLi\ 

Jj \j\> . o jAi\\ o jjh ^\s>\ ,jpy£- o\ \jij\ t \jc* \j\^ CA\ c \i^«i 4j Jb\4 j\ 

. o\ji3 aS\ ji ^P 0\j4 c t^\j jJ^\ c Cj^ 4j\^ ^P o\j4 

i)\ (\, \^Ni Aii . a^w^»\ o jjt ^V_>*A\ a}\_>clA ^y» Jj (jT^j o'f 

• l u^f* ^Alj 3\j a**^*£A JoA ^ \j» 1> 

♦ * . * 

^>- Aj^-wA* aA^P \.pA C— A^Oy*S>i\ 6jA^\ oS \^JA 

j>- o^j'ci S — , ^J^^ 0^ . \yu*l>^\ ^ji.A\ 

Aj^A* aA%P (, A-\ l O— A OjAA^\ . ^A\ 

oXc— o o'f j>- c ^)ix* t jAo t \^. A> jiu «^ory M . a>*~A 

^ AO ^-3 «\j jsA\ Aj_A>- ibyV> (\^ i^AJ ji\^\ ^ • AA3 A\ Aj^A\ 

^W^-3 o S Aiy^- AjJA-\ ^\j>\ 

^r 



ft ft 

jS" A^-^ jP aAjA^r-N jA-»\ Ai^ . ^ yo fl A j iN AipN^ AlVfcA^ 

^ . Otdct ^ai A^l^i \ AjA^ »\.%i»^ C x»^ j . (^ yw ^\p ^jP (. O^V* 
0\ c -**ArN V-j 2» (, &AjAA-\ c,\j jvjiN ^V^*\ yk (^AiN <. AjA^A ^odN Njjk ^P jjo 

• ^A*NN ^Wj ^yp t3 y. 

Apy ^A\ ^Aj\^si\ ^jP ^>oi\ o y^ ijNjdV). \»X a ^P Ai^ 
Ayy^iN Aw..\a\\ v3\-i^\ ^P NAp tjO^ pNjkj yy Ajo^ <. A^iN^ . ^Nj jA\ ^\A\ 

ft 

\iw* Aj^AjCm Ny^ V* ^ £ J^^-NN aApN^ ^N^ jW^a * AyjNj jAN y\ j», V* i aAAi 
. Ojy-* C-A^Va* ^y*^«iN ^JiVp A*K^» . V>^»Ai» 

« — J ^^N aAjA^rN f\^jfc-ANN ^Jh\— ^ jVj w_jV_ \AA ^yyj 
o ji-\ ^ Ai. ^a\ ^>\ ^a\A\N c \Ajj4 Aj j\^- \ jy~P y^*y.y 

£y\i\ jjvi ^ j**AN y^K>“ • Njj\£ i^j^N ««/a> Ajij a A^»^ , AaAaAN 

. ^ & y ^5 • W frf^3 

aAap jy AN A^yy*^iN AyNj jAN ( W slAc^'\ AiN , aAN^ yp > *>— <> 

^ . OjA^\ ft AA ^yylAj V* Oj*i |^P ^Nj jAN V^jS^; A-^J 

i |i ^ i 

Ayyfc a jsiw> ^NyV> C-A^-y AiA^ iAN o y ^ C—jPi dNA j j « < a3 
. jfAi-^\ ^*yi>\ ^3 &±~*p? <£y&> AN vI^Ap yjjW \ ’^ji-V 

a«^j\ . \ a?7 aA\p c..«i»^ Ay*\\ an — — vtA*Aj a^j\ , y\>- jy ^p ^a> ^ka\ 

. -lA Ay-isfe j^Jwa ^\fi NN OyA-A^ ^\ ON _\— -4 AV_W y\ 
# » * # — 

. \j\>wA Ajo »iA*A *^\j V*y C-A?x>> aA> . C-A^N oNi c a\ . . . j\ A>- 

o\jAi\ ^Vp y*V*A\ ^3 A-»A^; V* ^W\aa ^\y N i\ c--» <3 AjA>- V* 0 ^ 

ft ft 

^ y*Nju jy ^ ^3j\ yk A>-\^ $~J>\ A>^K>- ^a c \ f+p o\ c «Ar\ ^ \y y V*^ 

» ft & ft w « 

jjJkN t)cA\ \Aa ^yy-3 aJL»A\ aA^-,^ t \i\ c p § \A» ^ciu 0\ ^ JW<aa <* ^VA\ \Aa 

. a\>^" (^^y ^N>- ^3 j^Vaj 0\ A>r jAi j^-sfli\ 

ft » » «. ft 

O_jor\y V^j\ (, ^\yM\ y^? ^P y4\ A\ vlAi ^ ij 

» & * * t ft 

AN o j j\a « A slX>N >>_■ k c a ^T N>~y yf . \a^- 

ft ft 

. a yNA> A^»\^Ai aA»> Ayj^i ^ AN AjA^p ^ jw» (. ^KAa A a\>- aA£- 

y\ A-^J ^ N'A Ay^o Jft V Aj C* J^a3^ i>N \i\ 

(. J^-^N ^A^A ji\iu V-*AiP t OjNa Na^sA) . A^w* A jP\-!Ua 

N t 



* * * m + * m s a 

i£X* ijjJG o\ O^i \Ajaj t V?>py Vij ^\jc! \s>^ c-ytf «Ji O^So 0^ 


. slto jP 

viJ^J ^j\i AjCJ ^ Aj «]a‘-^ Va ^ 0\ CiS\ C— <W?\ \*iVj 

C Jfc— f T ^ 1 o»^\ S^jA^jN ^ 

# j # # # 4 

jJp \iw* y*iAV> ViiVp V>y \^0 AjJjtVi* Va 0^ Vi\^V*P ^c\— \*XJ JoJuP (^ 

«X>- ^ Aj\ jini\ ^jA A^jji\ ^P 0\jji\ ^Vp (^ . Va\£ vl)ii 

* ^ > * 

0\ Aaa VxAp y*>U*-o Vaj^ Oj ji\ ajja ^_...^«J Va ftji Jw> y 4^V£- \a^)\j , 

AwJO V*P G^V> jJ&\ Wi \»A . AJy^A KJLJk^ 0j^-*f9 j!> 

# # 4 # 

V>w^*\j \ iViip\ O^AjCju ^ o\ \.Xfe . 0j«V^ ^ ~ fc - v ^V > ^ a<X%^ftV\ 

. A-Aw> o jyw> 0\ NjAiy»r ^ Jw> y VaXP M\ A>-y M 0\jj^\ C)\j 


^ ^jA \yA Va ja ■* O^mAj jnaA Va > V« « aV AjA 

oV>j j^i\ > o\iy^i\j o\j^ “Aji^ji\ cUtfiV ^ u±**y O^i^Vat 

( j<*Aj . ^ A_i\j Ow* C.AjAA V*J.V ■ /> A A_JS^A>- 0 js m A »/> 

. ^ j>x~A\ 4jUflb\} 6iW\ ^Vp ^ ^ y»\jo* AjV^O- oJuJA-\ ?\j jjA\ vJ*V-l^\ 

I # 

O^JjVaa ajca v— Aaf; 0^ Aj.A>- ^_>\ — i^\ yT oM aj yw» J & AA C-)^ 

# 

. \jT!^K!> 0\jj\A\ oJja iAp CAT . $Ju«A>- 

. a£*\£A\ a£* O y\i ^5 o\ ^ c-VwtMN 0\ ^ AijVaV\ 

. sVw**^ a£* j>- j\^slM\ > 4 ^P \^i\^p\ Ai O^Aa j^ii\ 0^ 

. aiW\ a£" jA- A a :\\ ^ t slVf^tA V^c**^ ^\ oj^oJAj ^jOk^A 

v^VT . aV*p\jpV\ ^j\y<\ ( jA AjJ\ j ♦*.... A aV^m A ua ftjjt ^ aS* jA-\ C-j^* 

• ^ i 1 y^A 

VCj a£“ j^A 'S\ ^p ya Aii . a Jr ^\ ajjt ^-,*3 ^ <S& vt3J\^w* ji>A Aii 
^A i yis ^ \^\^ . ^iai3 y^-i-j. ii j>o c>\ y* t \A r . M 

. jcia VA \ oy. ~*^*r Va ^ X^>- ^ j>-M A^aii 

A-L%P Aj\ ^ja\-a^ ^p 6 Ju*^aV\ ^\jA\ y,^ Aj.V.Aa’W 6^oA\ OA^\j3 VuVtiN AJjVA\ 

^ . 0\>ieclv\e y^ Aj»Jbi\ Jw» J3 a iyAA V 5 jA 

iAV^fc 1) i^>r^A Aj\ ^jA— a\ yp A - ^ y, Va ^ oV> Ap\_iii\ ^p a J|aA\ ajja 

a^si KS'y^^S JA jV>- 0^ . '^-Aja ya J^?y\ a_A_»P % ^jV>> 



. & \a y, M c 

S Aiuja i\ A-sPj 5. ^\ 0\ vti-jV^jA v^ 

^\ J^J \>J^P ftJjkV-LiV* j\> ^y . 6\ji.\> i | <£j^\ \*\y~j> 

. y\ o . v> y» o\>«-i*j^ ^j* t y '& h 

bysVjjyjNj . oV>w y\ ^ Jo^y vi3^\^-^* »3^ 

t ai\_l\ ^jp 4--A *-\ j\-^iM\ j^\ o\ . o\->w aA> 4-Jk\* 

< j^\ ■ ^ > > ’ ^ v .*» o ^a ^ o\ «y\ ,jP y\ Vi\ ^ ^a \ \ y* a .. ^ p y\ <. % A-\ i 

( *. * 

, o Ju^j> ^\ j\s>A Vx ^jcj «, a JjkVio V> oiM . x*p\ ^\ Ui a\V...^a 

f 

Aj^ai\ OV* <► 0\ijVA\ Vi\>- <. Aj\*i nXA «. ^yi\ \jj* C)^ ^ ^ 

^ yaii^ . Vcj^p y&l <. a\*^jM\ Vpy*£ y ^ <. «.y*^ Ai>\^\ 

. j>a ^ ^ ^y 



■^3 6^* y 0* ^3 S 3J3 



u 



^ o\ c ~^A 4 * V/ <4 

oA^- . G^j^yA O^Am4 GVa*a jp^W O^uk^A ^ »i*«. A j oVmi^\ ^> , AaVu* 

A^A jsp j£ £}\ A— »*V_ i>ii\ 4^ l^yOjjA ^A^\ ^>J| I « m. 4-\ A«JU^flJ\ 

. ttay* o jy*-s^ A*ij «|\ A» ,<a> \^Ap 4\ 4*^ fr-~>r 4.5 . (j^-i^\ 

4<hAA ^ 0\c— ir\ *AP A£ <JoLJ^\ A>-\ C'ftVgA Vi\ vl3a\ yk ^>j\\ A 
4^ 4\ 4*-4i c-^6* oV-iA aap ^jA ^jA aij*a ^^b\iA 4\ 

Vd\ j&jVAN a -A* aa» 4» -WyM . o^"y^* o'u-I^\ C^ VaAip V^-Jl> 

ti-*. o* ». . ftjo-O CA^—Or VjA A^\— J> ^o o&iy 4?““^ sliii 0\ O jyp\ 

. # * , # — ft 

jVoi- ^wor ^o«i Va^ ^ VaIaa ^\ G^ \o-yiA t y-\ *yry. 0^ ^*-o4i 
t ^*U \A*J . A-£*Vi^\ ^jA A^aA> Aj\ 4 y ^ OVft t jy4 4 

ft joy *-i-Vi-i\ ^s\iA 4 4\ 0\ c -A-\ 4*^ C>N l (j^-yAA 0^0 \aJ0P 

Ci\ y* t jo-yiA C)\jl£^\ o^o \aAip t ft\ y\A g\ 4 . • ^ y^* 

c\«/a«> 4»VA.\ ftj> C.VVaft a«S*VA^\ ^jA AIaa ytoViA 4^ C-i*\^- 0\ c ~ 4r\ 

. C>V-A*\ VyA APj\l 

^a . a>A^ ,3i^ ^SyA o\g^o4 ^ iijo M ^ a^ \ a>*\ 4*^4^ o^ 
oV. <► cV^lo C_A^ 4^^ o3^j > A y \> y\ yAi 

Ca\^4t-\ \*3»\ik . (j’A-itiN A>*\ 4^\ t Oa4 \jy 

iyr ^ A^-\^ 1| ^ jj^-yAA Ci j^o \a JoP A-i*Vi»i\ 4 ^*a ^yftwt 

\aJCP \A> yjyl\ aS*j)La jwJiJ A^jAAA ftjyP J^ryM 

t iVi «)\ y£^\ \jjk jsP <. Or Ci\>*\^.\ 0\AjJjflIi\ 0^ Vij . JJjVo- ^\a\ 

I * # 

yk>\^j 4t* - *^ 4 0\^— 4r\ Oi^ Vij *|\ . V%^a 4" 4^°-i *^*A Ci^K>-\Jki4 

$■ * 

. ^JsAi-j\ jOO o\ Jou ya^O V^ajQ 

\^wfi oV-irV ^ooj C)\ ^ y^sM 

4 ^ ^4 ^a^ . 4 4 ^ t oy^ ^4 4^ ^ y 

VCj . (jsyyAA oVaJ1>^\ G^Sj Va AiP 4p ^o\^S ^^*\>»ij V^a A>*\^ 

. Vj y^i\ ft jjA jwJci ^ yt-\ AAiJb G^ 

(JuG^\ jsP j£ O^* oA^mOt Si. - - ^ o\^4r\ . AA) ^9 ^\jjA ^ fciu 

* * * m * ► ' 

4 Va\ Vi\ o\^s\^ . ^aaj ^a V^fljo 4*.\JCS . oVary V^\^ 

Ui ^p-A» G^ ^Ql*x»ji t ^\y»Mi\ 4^\Jo G\-w 4-V \jG>-\^ t \_Ory» M y& ^ — y 

w 




js S' VA\A ^ ^>r<i y\* 6 jy - i3 

(j^ \~>.Ai ^ ^M\ ajy^\ ^ \W- \c>- \Aaj . »\. a .. ) \ ^s\A\ 

# 

. CxA^^a \^\ . \j\-j ^ ^ vl » *<■». A ^Y*\ * 

_ * 

^p i j> Vaa^p t o\>_^ &a^i . j>-M\ y* ^j-A \aa o\ t 

S ^ 0\ V>i\j»A jAiA ^ ftJoA} A*Ai Vyi 0\^J» jjf M (, V£A-Ai\ 

^ I u\>^ \ aA^» . <A\y> A.\aA'> £ju ^sA* (< yA> <. viita ^ja M A> w \y\ 

. jA^S jj\j oVf-MOr cA 

Pj^-Nj '-Aj^A 0\ S A>^>WiA ftjyA^\ V-a-^A S C>Wy ^ 0\ c — ^r 

. 0\ c «Or- O^o ^yAA Aj>“\_ 5 ^\>~ ^A* . Aj Jp>^\ ^jA *Ojji- ^Ai\ 

<o\j jJiA 4juJb^\i . oWy ^a VA y* i y r A\ O^o (j\^-yAA o\iAA\ o^o VaA^p^, 
. Vj j3>^\ p\ j?r^ aJi^o Aie>yA % cA c ~*^A 1> ( y~A 

^jA ^py\j *. oAjA^t\ pNjjJlA aia\^A AjAiA AijV_i\\ \jiyij Va \Aa^ 

^jP p^j <, \jb\y>^ aj j?>^\ oAa (3 y*\JflA ^nJjaA s-A 

^y* j\ ^>- . Ajiyj \^ t£AA ^aA\ <. A^bV— j \^sj t A^i. ^V*A \jjk ^ 

X # * * 

^\p \lJ* vt3ii oM ^\iauA \jii A 0\*p£^\ AijUA iwX^\ 

<\i JSjiA L * -flt\\ ._ „ \jj\^sl\ Vii^AP t ^j£- VamwJ^ Aj\^ . $\j jJ^\ 

^f.jA^\ ^VA^i\ o\ . ^aM *iy- ^Ai\ vi\yj\ y> viiii ^ \aua Uyp^ 

j^Asi\ ^ ®jy &A-^J» \^i (^,\j ji jfo\j a^ o\ a^ oV> 

. {\j jfeflik ,jP s1X*a\j c aJuAa^N^ 


u 




^o ^ ^wj Vw,..)q\\ ^ y> Jo o\ v^yp ij\ . \jor- <^v>- Vaj 

0 \> Jw»ji ^ Ji C-AjJ^ o\j j . ^Vo \^ 

^ V*iu\ iy-o 0\)ji\ ^ J^\ \ J> ^4* . \J^r o j£* \>\j\ 

. V*j\^i\ aiA^- 4.^* ^y* v j-4 ***^ VaJl>- <^oj \£ jy£i\ £)^ \£j ^ ^ 
cAap\ ^\ifiLi\ \jjfc ^ ^W\ CA*\ j*r\ CjM v V*j»w ^o jf^\ ^\*i\ 0^ VCj^ 

. ^ji- \&y& ^\*i\ ^Nlai i)j$o Ji^ . C^Vm-A-^ Jw»\ y jo»-\ 
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. . jSji ut 

1 K\ 

The Moody Blues 


YY 



uUlN o . I :..:.* £ djf - LiJl 4z*-Jt> Jl£-* :#?^=_jJl l$^j ,y*^ 

0 f l $. 

Xc*j tiJJi ^»j c L» \ c — -iai JL>-1 J>Llj ^L <jL— J1 IJL* £zj>\ <1)1 Xfc** 

Ijb** 4‘»1 jl^*l JjP ^P <l)LcNl 1-if- | » !>***[; IjIaIpI Uj-jIj jiJ^H 

^Ilp 4 yUs<aH |ilp ^ i^Uiail ^1 y»U>* ^ \y^- j>- li^i . iiUaJlj i-illl ^ilp t (HaJI 

a yk.*»£> \ ^jJlj . j*-^Jl \-r* \ f? j*~ ? i£ Aj j.,<7‘.*\\ 0\*— *^-lj OljiJi 

, JL*C>ljJl Ipft y jj bjy*0 I ^ *Jl IJul 3.A^Jt3r 1-lP ^5sJi ^i.ll^y* 

5-iLSsJ Lupj t ijcai ^jl ^ i JUjJt-i i5yU j*ip t j*^]l jji*- *1)1 

g $ 

5j^v ' <». t >P jjjA-l a-L* ^ cJ -li <1)£* 4 iS^pJLl ^pj <^1 J*»j c <lDi ( _£>-j . frL*i»Vl i5^>- 
a^JU c -U^I^Jl Jji ^lj «/ ' a«i> ^yw*j . -U^)l 

f *l)jji Lc jj-UXj 4 uyJl 

-lij 4 pLiNl <1)1 4 -U^jJl p-Ui <1)1 «^Ll ^Jp <— -£ ^*1*11 -U^ll 4-L*-P <1)1 ^J-*} 

-Utfy IjJjo Jij . y^s Dja ULc <oL>- ^jJjNl ^JLJl pljPI cjK"" . L*j J^aJI lj> <jjAi^l 

s^yl 0«Xz/*t ^ i^nA i 1 I lj-Ls^Ji ., dd «A z^£-ZS* 

ibijl (_£jJj . ^lj*^l ilUfc ^ Ul ^j£j ^lj . ic 1 ! £*jlii L*L>“1 IA <1 ) &J 4 <jJL^1 yj 

^pUil ^UjNl ^ ^1L- . li'yy > lil U^o^-J 4 V*U^J fr LiNl ^ utju LT^i 

ji ^^1 ^ £jt^i c y^/i 4 <jj^i ^u»ji sjjir 

LJlj LpI y ^ \J Wlj ^Js^l cJj • ci * y^—Jl ^>**^1 

* ' * * 

1 j*+>~ UJaAlil LC;J • jJJ^l frtc - <j OljL*w* Ijy^ ljL~* Aa- 14 tl^-Jl V^L^-J (j 

. dljjij 

iolilj 4 Jl Jbwaj jliil . jj>^ 1 ^Ui» <J jI/^ 1 ljjUajl a5^-1 

* * * * 

. Lf>Ua-^ Jp La» 1 jiiaj <!->■ Jp iajL-J ^lilj c-Vil Jp ^aj JjA! . ^jNl i-jy JJa? 

c-j 1 ^il <^*Nl ^jp *jl>-Ij iS^-L Ju>-lJ VU 4 4 ; w. ; Jall l^«w»lj^ jiP <J tf,L-i»Nl j^j U-up 
<J ^JLp Ujl*-1 ^ j~j* ^ 4 j-^1 4 ULp j • *^* 4 {j* o«.L>- jUli . 1^* 

-L^Jl Oli*^ . 4 -s^UM 1^1*1 If- ^ll <jjl iSy^-l ^1 4 4A--iaJI 0 jw* 

C-jlS^ l^P ^Jju l^PjPy <1)1 Jb If — S UJLP lu^lj . 4w..J^ll jlr- 1 ^ySUw viJJi <l)j^ <-J*yO (^iL^-1 

. li J. 4-IP 

rr 


Ol ^Ua>w . i£^-l ^ j&s* Ol ^IflUw lu£j 

IfJ* JS*" ^Ij J-^sj 0l£il ^ aJUi* a LJ um If’Kj <Jjlil Jl aS^>* J-**--* 4 

* . ¥ * 

• i^W* ^*tj* <J ^l# 1 * jy+° j' ‘ (>i - ** " (J<"^ 

. ^ j^-Ji ^i igsL. (i w i ^-.oi-i ^ jji*. ojit j/sii jUjSiij ji^iSn a» 


tfA*' j** 

0 -^sy 01 ^ 4^~Jl oVjUM jsjllil i} <Sj*4^\ ijw Ol L*** <j-J 

cil ^ *Jl fW ^w*! £-0>j^ £^>^1 CjN jl£ »wJ|y l»JL*i . jil 40-iJl>- *>Ui» 

ji Uil Oyj oU jl ^iu ^JJjaII ^*^1 JLo 3 . yJio JU^j oNjlP ^Jp IjuIO 0 j& — | ill 

. **■>» 

4 ^ 4 

^•*•^*1 <jl Ij^lj^* <Jl^ JL#J . Ai«L»^ <jLp lf»’l . j^Jil Jl 4*JL«P ll . flljfljl Up 

* •/•** Or 4 ^ jfi J 5 >- ^ ^UJLj! 01 £#ljJlj . oUlSvJl ^y» *3 jyfb 1 qa #jl£il 

^1 Olj-^Nl Jv JiWl Jajji JLij . <!Ai ^ J-^ S-s^y jl Js^ £>*4 JaUH OlT lCj 

dlte c U jjgi JiJaJI ^ il^^A Ol JO V Jl>» JT <Jpj . U-uLto ^)1 *LiVl o&j <*l jp j-U^J 

. J* JUl <^pJ 0 <^JUI “ t Up J>-UJ1 > Or* 1 </fj^ 1 J-** — jse^ 

JjNl •LiVlji c aUxi^l ^PjJl 01 • jte^l 1 *^* 7 *At 01 ■ 3 w r^ c . Wj -Up (^1 

AA-^l C..~j C «UI I ot JL^lJl ^Jbu I Ul I Jl «j> l^JO^j . « Oj^l lil » 5^i J 1 * 3 SJ 

cJLiJ « iSLu ^ULl I H SjoLl U . i lit I J 1 cJtr i Ua ^UJ! i ^ 3^-1 0 J . oOi Vj 

«^> 

01 OJjl . iiJO 4-Sil . JliU lj> viJ-J^ . Oji jteC*l 1 *A* K*+A> ^jJl 

^ « « # « 

OJLnS^ Jl jjJOu 4-il . tiJUlf -1 ■ s ^’_>i tJl ga U** w 4 Olii or 4 ^ c jl ^ 

4 ii^JoJl oJ^ 4 yuU ol ^jai-J 0JL>1 ^yij • • 01 4 «J^-j ^^1 j t (J j>-\ 

* * * * 

^ . iiju iJjL-jf- tf-i^-i ( yijj^ ) 1 j^l» oi <ji *^aa c««~ i cju . t\yA ^ p^* 

. 0 JL**ij If: yuiJ 01 (Jp sil>l 

<*«*jUIl fl-L* iSj 0 l OJL^jfj . *— 4 ^jJl C— J 0 Jb*l iljJJ jJJi Ol 

j**i (Cr ^ir 4 oy^ Up jaj . 4 ^ J*Jrl Jl dlUp ja 4 oi>^l jt ^LLpj <^>- 

4jI Ol J-i < 1 j* (^ 1*^1 • ~* 3 jj^-l . ilX^ jl 0 X*lftJ jp l li> (^*^1 > 

. ( i)La i <15" JL^ilj . ^a-A>- -X^j iJLp 

r i 



ju jgi tSj*r\ Jp l ‘ j ^ J I?# Ji c <j-UI 01 Oj&ll j* 

p-rjJi ^^aaIp jj*** OK* IXj . i Oj£*t Ul i -i 3 j>iM jl < La ^*1jJ 1 i ^jyj ( liU> ^a^jliM i 

. I UNl i Oj«i |^si {1 fr^J • >^1 ^ *Lr*“i J* 

t^b>* J-* c j^lS* L’aU^-l 01 t ^jil J-^l ^p ^ <■ J. Jaynes jvr- OlJ^* <^p.L 

oJjlpj . « Nervous breakdown pL-iiMl > oUji 1^-jU oi t ^Ip u>VT aJ^C 

^ I A^ I oNT ^L pdAjjfci C-A>-J I til > ff-'l ^ r ~iil Oyy 

t Bicameral Ou^J-1 t JjUJI ^.^a > 01 ji->- 

OLJ1S* l^l ^l—hol ^p l y ^oajl 4 j^JmJ 1 oLJl^ll Ojl_ ojj-^Nl Q.a^-1 ^L^oLNI ItJLP 

, A 1 4iL> — * 

^ jJfljVl j^pNI y^»P ^ *b-£ U IJb-bj- Lpj <_*— *sT*l aJI jlJI 4jaXJl oJLa ^ 

( A*iVl c«>b*«^Nl t *U< |i JjAiPj . AiP c^jjl ^LmAjNI ftp aIwj^ - Jbu Nl IjLj 

U* . ^^pNI (j-jJ; ^ l>lx^ Jb AiJU IU} 01 * <£ ytJl ^jll 

* Or* 4 fr^J • J^ Jo*^ 

^1 t J^Jl J* I : j* Jj^l p^lj— . Uli uiV^ L«^L>- Ji-U^lj t 

>J^JW Jb-tj J^Jt 

(jci ^i> |^4^"lj -tfj • S^lilj ^j)j)lj 4iil £* j*-*^Lm?) 1 ^ lji*L«i 01 tUui < Jp 0K^ 

^jJ jj-L^Sll 5 jcop jl^iSll |i . jjc J^Jlj t -b-lj j£ll : ^1 pi* ^ JC^jLxL* 

. -^»j 2i^ Ifjaiu: jl^iNl «i> cJlT il t -U^Jl Jp 0j. U . ^ I j>6 -Ui . 

^]1 ijuUJl S^ji-l jllaii ? pjJl S^^iJl oi> ^JuT . J^Jl 01 y/ 
a-pj a)^- U> i^t^ll l*i^ j^a-iJl aJo^- 01 i Ajli *x^ If: j*~** 

i J^- . (JjiJl |*Jp JT ( L fr JUj t ^11 «-L>^)l 3 j &- 1 C-»l £ U Tjj C I U1 I Jlj 3 J>^*1 . KJyS^ 

I JL>-lj j£)l ) 3 jy>- ^a j£jd\ ibi- 0j . dlli Jaa? (ibl; t c-A^J! IJa JjUJ tLJl (j 

. A-m*L*Ij AJj^l?- |^lj (^ SjfriM d-i> C — & ♦ Jj^jpNl OlS^ ^ll 

4 aJLJI |1 Ip Jl iU-j 0£" t 1 >j ^ ^ ^ ^ <0^J 

I «A>-b 4O 4 ^ c ^V* ^ 4 <0^J * L^i 

^ J^-Ijjl ) 3 j)>- jl ( 1^15^ Aiji-^ll ) C-JIS^ dJb . 3 ly^Lil \xitj£ ^Tjb 1- t*f-l . iiliA Ia>- ( iiliA 
oTjS** ^ a— Jb <^1 0l (^1 »j>^l aJlA yt ^IjJl J»Ua>-Vljj . Ji^p^jl 1-f >-j+ ^ I & 

yo 



. JSj 4 Alll ^a 4 | Ul ) Jt 4 C <>y£S\ ) «Juh A^yf Oli 

-brjj 4 Ijjij 4 *VJa (f[) ^ 4 JS"" OlT . ^1^)1 1 -Xa OtT 

^a aaA-1 a^S^-Ij . \Js£\j i Ul > JL ^PjJl . O UflLJ l ^i 

t \&\ i f+j ^ ji^vi o*r . *LiV ^ u jr »jlaj . as>i y t ^ii 

di^jLj , *j £ f\ Ujjl t\y* lj . ija>JJI iJa>JUl . iiJb! 4 p-^lj J *!>U?lj 

. \j£> iw.Ua^j tl)Vl oJyiJ tiJUli Ol 4 uJbJb <j c-^U^Jb Jli«* 4 Uli* ^1 

4 it\jZi\ IJLJ Ot jji ** oJLi dJSlpi t>l . aJ*>»DI ijtiy ** J c)l ^.]a:,»J^ C-Jij 

. aS^4j -^“ji ^ 4 ( v^-jl | -1) 4 | III ) -U N 

. (Jjjp'b fl c.l*Ji (^oj 5il>- O^tabf SJLp (Jj z\i J Vij . jycJI ,jy Jy Ij^aj 

ajU&Ij ^ scholastic oL-jjII ^LJLiJl ajIju ^ 4 ^yi /o Jju 4 AJliJl S^U cjKj 
llfc J^U . aS^Uj Salilj ^jl j\jJ\ ^ \a .j S' j+m*\ jU if . IJLa ^jA <Jy*" 
jJcJ cLiNl l il . ^J-^bo JJlJISw* jjjj*- CjlJb JtfJLPj . aa^ 4 A-JUJl C^aiJl JjJrl 

? (iUi (3*^ cju^i 

0 4 ' * 0 0 0 *0 

. a^ju V \y Uj^ 4jijl c)t Lcl^ c. j S^ 

” « » 0 . 

. ^ja.a;»« ^J>wJUj 4 4-pUjI \^ a ^~- b)b ^-^a yt^i . <b>jj JS^ ij^>»plj y^i 

. JjjLLiJ iijjiailj U>- cL)JL^- V aT ^1 uJUj jl j*-Ip! ^ii U*i> Jjaj C-jK^ 

<-^ Ia^jJ ^1 ( ZL>\yiu&\ > t»l . Sjib AjUbL-U yS- — ftl — Sa d j +. 2 »~* j^jaJ A«A>iyi dL^-1 aS^^-^* 

. A^"L-Ji ^ aJ|^> 2JL-wL-j 5 a 5^“' JUI C-C Jiij . Aw:Ja.^a^ l*JU)i 

J^>- bjjJ ciwy 4 0^— • oUki- i^Uj ^ < — iib^ 4 a 5^“^ (J-^y 

c/* c a»--^ 0^— j j\ c-LaJl ^Jp ^>^*14 L-ll Ljaji U5^ lij . 

. 0l^» ^ ^ jP^S <-J yL-1 J-£ Jj^- c)l 

Ol^iU jy\ JLai . tUJli] O ya>> Jj aS^^-^ ^JajJ ^y^-, 0^ ilJLi V 

. | aJ^*- J aL*L* lj-*l Aj y *~0 4 C)y±j 4 OLijpVl 

US! <3/ cii ^aJl C*ii Jii . OlijLU J^U- ^ aS^- 1 ^Jaiu j AjIj Uj^J 
Zj* t3y ^-i-A j^jl Jiij . A-^Jl oL^-l (J UU* «|y U ijvj l^jA>- jy-OJ Zj* a5^U 

. Jaj Lpil ^-L-l ^ 3 ^ c 3 *^ 

lei 0^5 4 IJ^ 0^ ^ 0^ ilili Jj^>" Wj 

rn 



f ^ I 

y aj\j Jp Oyj « aS^>- 5j_^> I 01 c£> OK" . j+s~~a « JS" i _S" iiyo 

Oyjj IU>“ M4 t*Lc £uf- jJayjl 01 1 *Aj . aS^AO y Oyjj jl^il jwoisl yolb£ yib J* y ^ 
OtcNl <Ji c£^l ^ 4 y A a 1^1 y L-t ^Jp aS^- 1 (^->i-i (3>*^ J£" jJ-5* 

. aL m *au y O Ua^ y J~* V' «y W J* 1 y*V » 01 aS^I oL 

c aJIj J^- l oL-^\jjJl iw.. 1> (3 l^-’l . 1 |Xpjpj iZj^j ^Ul oJL*Ls^ aS^JO Xjj\ ja£~«\ 3^i oy » 

<yl — -*^0 3 j », : *«. l l functions ( oNljJl ) £jljJl fl— j^-^ 1 obj 

0l 4 4 w *.] a) l ( JJ^> y jyJ <^i a^O*! 4 aS^- 1 ^y 3^i ^yj OL^ y OK* . v^-j JL^- i 

y pP-jjljj . 1 yw? Uj OljJiJl Lb ojai? iK^AO 01 <3Li^l y y- oJju y^iil JjuI 

. ^»Ip yiJl ^ ^1 S ~ J '^ Z 0l <3LJUsS^l Uli jXOj ^ djij Aj^iaj 

i£j*AS «.LS»Sl'j cJju) 

Jjj . ^L-jJiil j&jcS\ x^a l^li Jaj \y o L* Oipy* ^1 LJl 4jjX» ^ Oyj y Ip 

0 

01 . AijJL^-1 Jtflj Oyj OK* <Jj5a t p-UJI 3jw*« tiL*- - <j OjS"i JUp^ j*pjj • Oyj 

fl U>*^ *ly- 4 J*r* J P" j 01 1 JyJl y-y 4 LJpj . ^U?jVl J* fyj jjwbjiijl J^p 

li tu^i (J IU>- ^Jp U5^ Uib AiU iJ>jju 01 jl JJ <y IajwJJ (0^ ^ ^Up;! jr-~j£ {j ^ 
^Jp Oss'^'j^l Aj^t*jJ *-^3i . Aj^JaJl jJ olill 4^^lb ^L5 ^yp Oyj ^ L5** 

j^Ai oljl ^ d^aj * ; m A^m^- 41^ >w Lmm^* A^j^- l l 11* 01 Oly^jj , | d y£*jE- ^ ^ I 0l 

• ( UM^J cii 1 ^ idjJ^r 

f\£*\ . (.[/&%** jjyN 1 kliiJjl ^1 . aLp+z+^a aS ^-1 ol U-l* <yyw Oyj 0 ^ 

* jA * 

Vy-/;* ^ iLJ - - <y 1A *>Li^ yyj OKj aS^-I yi Jp c .. ^ OK" Oyj 

N iS^J-l 01 j j*-fpU5[ (J1 y*w OK" Oyj 0^/ 4 l^*. l^Li 01 ^j^ill 4jt^j Jp 

. 4jy)i| 1 ^JJl 

yd-1 3Sy- u jJL-1 JjLsJ ly oJo-\j J^" CJK" . iS^-l Olijli* Oyj yjp JLaJ 

Ol-i ^y OK" lil aS^^-I |t.^A> 0l i j^i <^4* ® • y OyJ a>*^^ (^OJl Jlj**Jl OK" . ^y/llj OV^CJLi ^>p 

** « 
t ^yj (j l^J^ U uj»y J^Jt o 01 yJi-1 

y 01 ^ylas .«>» N Ai^ 4 -3*1^ yj <j U->y JaJI^ 0l 0l 

lu^bj . oJb-lj a]oJ- ^ j £ 1 jl ywy J o! aJ OK" 4 A-yj it4- JS^ ^ owsy 

4 4 » * * 
yj b^P LfuOy 01 4_^f= ^>-1^11 ^-^A-l OK Jy^ll y* Oil y4 N | * ^Wli Oyj ti 1 ^ 

. | £lb y jtSl N c iJLP 


YV 



, * 0 0 ~ 

If* jl j£* lit l : j * : «*«■> <il . AJlill tiji) 4as*>* j*Vtj 

0^3 <j ^ Cs*j <j jl 4jp jj^£ 4 OjS*i 

^Jl oUjliil o^li V^Ajp^j y* c aJL^juII i 6-Ia ^xtxajJ . i aL-^JmII y*^ J 

• J >o 


jjSn 3ijU» 


4 4 

JLJI MjI^JI i]ai j £jl> (^*iJl *IJLa)I ( Jp jV 4 jl ^ a 5*^1 jl ) j_jijj Jji 

jl *.|JL*)I jJp j| * 4*» jy* N Jy IJlA . ( 5j ojuj <Lx4j jj\j 4 #LJlI ^Jwaii* Yy ^JL» jl 

jjy ^il I : jyjj y^wj . Ujjl^ y y ^v*Jj jl J-i ^ JjNl ^Jp iiLJil cJuoi 

4>L**JlI ij jjy l* •i / *"^ 4 Jl 4 j ^1 ^ l jl 4 4j|. >< A l ^Jj 4 4*lp jl ? killj (j 4JjLii! 

UyTi Jp C-Jl ^Jl iljiil jN 4 bkj » . u *ly*V Uajl IJLaj . *iajuj y£)l 

^JaJL jl aJp 4*LJlI ^iai tlJLujl ^.Ja:,^ jl ( J-i> . ijL*«Jl IJLa 4iL~» 4^1 ^Jp ^ Ja. ‘ J jl y&i 

. I . . jt 4jp ^Jai* jl J-ij 4 

yfiaJ viAiJbj . Lfis OJ *iAJi JJ ^jajL jl *IJL*jl ^ ^ pA’Aj 4iL-» 4 jI ^ai jl <Sj Oil I^P 

Jorji '. SJLaaJI y& 4 jyj J Iji |f* 4 U* >j . iJL**JI ^VicM OliL-Al O^UaII y IA 4j^ *LJL* 

^Jxoj jl f.lJL*jl ^Jp 4>U-v* ^jyw 4 oliL-Al o U .^ ai L*.^* V ^Jp 

jl 4jp ^jl 4>l—v» jil N 1 1 Jl£*j . 4Jb (^a!I cJ waai l ^1 jA*Jl 5 y\~* y \+ A+ aj 

0 0 * 

frl JjJl j[ : Jl^l 5J Lap JJkLU Ljfc jJLjljJ lAX»j 4 JjVl yk Jflii jN 4 ( ... jN 4 I j xUij 

^JUj j^ljjj 4 jyJaS'jj jjyljJl . I^aJajL JjI iiL-^ *yrj (3*^kjNl 4 J AAJ Jjp y*-w» 
j^J} 4 .liii J-i 4 ^Juj . ( Jai\^\ I i> y £y£ > ‘ J[5*^l I 


. \Aj\ ^ Vi a. ' -* 0\ ^»\— \ jVw* 


. 4-jlill 4^LL* y>j*i 



TA 



HjMa 


C-IJapI St ) * JjJL IJ^a 4 I <JL-> 4 ^ oU^JLmJI Jjl>o <1)1 lJbl ^.«Ja:.«oV jj ) 

0*V . l|* ^ £?Ul~0 ^ 4 ASP^J 4 Ajtf J->-t fW «JW^ 5iL-^ cJUli tj olbJLJt 

Jp C-J JW JjNl ^ijU* cj C-^J Ifj 4 l^P aJLsOAJ ^1 JjNl 5iUll Vjl jJaIj <1)1 KA i ^2SAJ ^iiS 

V: <Js^ ^ ^ ^ ^jA LJlf-' N b-lP ^JLj <1)1 ^Jo-t 

• ( y[ J aUaJI 3 jil^* ^ <^\a C~*ta U 

# * * * * 

JU- ow 33Lw» fUl *1-Ull j<4 Vjl3 ? JjjJ AaijU* IJbj- a*SJ AJlill Oyjj Aijll* 0 1 J> 

. 3ji«i« a 3L*JT 4 ^ 3^Jws a 31~JT oUt JJa? ^Aj SU>JLJL (JUJU (J^O Je^ **’ 1 ^ 
# # « 

U y^a>* V UoUi 4 ^ ^JiaJ 4 O ^plvaj 4 SloJLJl Jyj Ai-j A#LJl 1 jN »XaSUw J->-l <1)1 

. oli^alt ^JA 

*£ ^-1 Ll4^a4 ^^JLj (JjUsJ . l|ijLL«o ^jf' aa Li£ <^iLtil (j^jj aS)La* ^*^3 

^1 viiit Jji iijUll «Ja j^jj <_i-S^ ^bil ^jA 1L-LS 

* * 

. AI.U j£ £j>CJ ( ^ r J aJ 1^> t jys? 4^\^ 


asiiiii 0^3 sijU. 

^*UaJ <J^~"^ < ~ j u { }A. j<^>Js-t < 1 )V Ji Uj < 1)1 A^jC N . Jfc Jaj < 1)1 A^oC N n ^J l < 1)1 ) 

^Aj l»y»Jl uxJ^tj O^lj . flj**^ ^Jp JLS^liilj A*-uii |«-f-**jtj . jl y *. t »«lj US^L- jl jl ^ . ^ L U 1 

# # ^ Jt 4 

tl)lS^ tSU . bJl^ 4 1 4^ 4 |» ^ » J t (1)1 

iel ^a UUjos-1 ^II aJa^JU! < 1)1 Ixj . «\^i [jjj^aJ aJaJ- 4^ ^ L* JbM ^»^J1.<1 )| . aj LS^L- O^j < 1)1 ju 
d)l AJ^oC Yj Uji U^L- ^p-Jl lU^Aj . Ajii- AjI 4 ^ K^>AU O^i (1)1 y |» ^ * J l (1)13 aJa^- 



T ^ 




4 c O' Ui^4 ( J^ : ^ JJ1 ^*Jt*' O' OyjJ j J®* C~iij O' kiA3 jja£ JlS . ( _^laj 

0'j ^*Uaj 4— jiJ ^ jSv-Jj-1 O' <J* j**i byij O' £ b£ O' i— . Sjj^OaJb ^j^L* ^ 

. U LTL- 4jU bw*^« ^\_*Jrl ^Jl^-I liU . aJp (iiJi aJjC U O' 4jl I Jut 

AjKj 3 jy*0 I *^w» ) O^JajuL jty *&* 6<X& Oyjj <1 j\j\*££'\ by*> ^ y ** " JaImijIJ 

OjAai* Jj N ( Jp 4* Cj\jJc]\j oUyU-^Nl j\j\ ijJjA-1 ^ a iN Jli bf 4 

. a 1^“ <j^b-“ •V*'*^ {j* *jy*0 J £ O' byij £* 

p-f— <■" j4^i 04 ^ J • »XjJL* jy aS>1 4 J l ,S> ^ J>sj& O' byij li* v,* l] a j '-X^fcj 

“Xyi*l' 0_^-X*i • -V^Ll*il O^JailL (^jji ^jj \j y*fiL 1 1 ^jA k^\yX-\ ^Ja> bj^ ? ^ £jA 

4 4juj]ail Jp^JJ fc^juST byij J^Lw Jjj . 35*^-b ^ £^b]aj' ^Jj Jjc" I JL>-I y*-io N b~~S-. 

0 0 \ 0 
. <ki ^ j' 4 ^4^-JI l$Jaj jtt 4 <&' j' 

* * ^ i * . t » * 

Oy^j ^jU- *' 4jwU Ob L^i' y«Jl» JLij . ^ JLflj- A. ♦,^.4 Oyij jlx*' Ob ^Ja**j' y^* JLoJ 

. J-Ui" Ua^j ioJ^Nl Jlf t dUi ^ ^ 4 jt y> V l^' Otr . 

0jij3 olijH» J^- J iJjl4 

a-j 5 " Jb-I J 4 Oij . LjOajji; JjU- 4Jl i-^4 Oyjj 0 ? ^ ^-j' 
btj . Oyjj SUj ^ Ai- jy- JOu IJut 4 jUf . bfrU- oNjbtj oUjUll t ( physica ) 
U^ cJObU IJut . L>- iiT byi) b& ^ OtT o>^' u« J^' 01 oA, J* 

. Jfl-N J^ai i) JjU-I IJut J 0 j* W»y U) ^-u*J jji Ok ^ 4* JbA£ 

? l^li y^aJ ^ 4jj\j^Um\ Oli A w . j^al i ! Lx^- wai Jjbi 

\j&r ooiJLat O' L^pl lil J^>J Oi djjj oUjLa^ O' ^ *Aa) 

jiJULii OUjilj OlSi' 4 0t*j3\j O^i' O' 5^i 4*0aiJ' ^-bA4j . Oy^j t\J ^U-i Si 



r . 




j+ \S bj Lc jUJUi* ^ 4 *^' jjlmJD us~** iiL* Ol i*jJ3 i : 

JUjNl O' t^-Jb N jUjJl jl jl^il S jyw> ^Jai ^ 1 >jja 1%-I bU . £*^-b j+2** j y\ 

dJjJL^ 5j\# j' Oi^l' hyX£ <h)a\» ^U' [S' b| tu^J . 'Jb' aJUjJI oJUfc S&y ^ b^ \aa U^O* 
. 0 « 

( | . Jby U jJlIL d^yw> 4«]a i cJ»iy Oji ^ yJ S s) ' ^ j+Z~j O' J&JLP 

oUl g^il 5iL-il ON 4 <j y^> Oji <J4*J' 4k 4jajj *LuJl ^J-^aj | & Uj^ 

. JL-Jl 5JL« ^Jp 1 ijfcj . 44 N U Jbji U jXL ^J la# ^«.aT O' 

«. -'4“ 4*N S'jXA jli 'JL* ^Jpj . 44 N U OUjJ' ^ Ljajl SjjJL^ 4j 

c Ob^J^ <34*4' ^jili . iiL-il ^JaiJ *U4' ^ 4~*j 5JU 

. 44 " ^ t* (Jl 0^*1 J*-Pj 

j >-— j <Sy* < J-?*-i O' (S j 0? ^Jn***>.i SU > fcL>Jtj ^Jp 4-4J 45*4-' L«J* bl I 
l>* «^JULj . dUxJLJl j^JLJ <_£ y** < J->-' ^ ^a: *j /Jy U^Lj iiLJiti . $ U>JL Jl 

• k*% JjN' < u*M\ l*k 

tiJLlp l* fctJJi <^y 01 Jf-J' J+J . X-^Ub J^h~* ff— ^ 4lf iijUll U1 ) 

4**_j" oXl' Ot . SyJJ g jS\ jj y^ad\ tS ^ 4 iS^-1 -kr’ jSl \ jy& S* Sa* O' <Sy»* 

4> JS" JiT O' 5^i^3' O'jUli j*P idP Jl Uajl j£s J$jy* ^ Jy 

SX^olt olla>JJI jJdj ijA oJL>-lj J^J dJ> yL» <ki] l!X>*l bli . Ulc 5 JUjs> ( <^*j <J aii I 

. ( 4jj\jasS\ ^ jifai J-^'y ‘ 4^ ^ <-i! by* cy* ^j!^- 1 J-^'y ck^ 1 

IxA Ul Uijj OK^ Ail ^jA Oi ^ ■ b 4*aP 4 a1j U> jjfl.^l xii 

Sill Ob>-*| i-w? y c i^r^' i—Xsyiil ^Jp JUjju 1^1 p-Pj c ULc ocX* 4_>o»*>- 0| . 

. 44 ^ b Jl O' oLUp O' Jp eJLi 0^ <M jiii . 4V ^ b 
jj^a" ^ c aJl^ 41 ' i^W*^ Lx* isss' c J' *Sj>- 4jj o| 4 ^4* jj^b 
<J OCr^J k;' 4 ^jL-J ^'j Oj-Jtf-Jl 4 i 4^' j>y*A\ ® jyj or* bxp 

. < J^' (J ^b' 0^* 4k ^ ^Xp 4 £^4-' dX> ^ 4 <j£y • ^s^/" *4^' 







. AilO^l oULp J JU^I jp ^,-L-Sfl 4l->- ^ <jda£ ^ aT^- 1 j J^l Oli li* jpj 

• {Tj*" tj* *~s>yb\ <iUj J U Ij^a-2^ 01 4 jtfij f U <^aJ 1 J^>- 4 d*Aj jJa—jl oli JaJ 
■5*^' ( ap^-a* ) <£j\ j^z >J^i\ 01 J2»*£» 01 n^wO! <o tr^ J^l 0^ 

Oil tj**** • Js?*^ 1*1* ij* ^+0 J l*A*l ^ ^ l*jl 4 jy^ 0* ^V* ^ 

. I IjJLm* | ^ j? <iiii Jl jLbpNl 

<Jl5 ^jJlj a^o <^>-131 4 j& 01 dJ3i. ^ ^ X *\ ^1 p jV*^ J^^l 1*1* Cr*^ 

a-*i>-*}UI j ^ ^yj^l* l*^ 4 01 . <J>- (J^ Or O^jJ 01 iij^i 4 1*Xa a1*p Jp ^»y SjJU^ *A*j \c* 

r ^ 1 ol Oyij J\j oTji ( UU- j (f uncertainty '*M j' ) indeterminism 

a*L*p 01 ^ ^yjil* tjs* *^*3 . I r^x* <-»-Jt> cJ>pl j Ojx^ Olj bJLP L J-ii-tj 01 ^ 

jl %!.U 4 b£i . ^ u JI *$>* J^ly 01 U) £yS N 4 LUi Ip^U If 4 JU^Jl 

0 yiJl eSijf j A^L*1 oUjaiJl «Ji> jl . Or L^> dJ-AyU J£" J qIaUaT Us*-»jLf 01 4 ^b*l 

Oil jj^dp A>w*lji Ailill S^TaH -kT Jj 4 OjJjj ojlolil J 4 ^Ja-^jl or . 3 *Aj jJt*l ^^JUaII 

^^aa OlT <iljijj . Ol^llj OUjll ^*-aJ <^lT] a^I Nj A-i jly^jL^Nl ( LJx-- i ^iL^-1 jla^II 

AjjSwJl jj^ail ^ <IP d«>w -A>-jj ^ . ^jU- 1 JL^ljll ^ Cy-Lif jjl L^- ijjl ^U-Nl 

^jijj ijb>ij liLj* 4 bji^iy-i ^-^iy cjr . aAjj uu ^ir ir^i cjr — is^i-i ^UaJ <lj^«ji 

.b*'i 

il^-1 iV : V«J)U ijai 

OB” . L ijij j*U- ^iJI J*S>- <_^ yjt \^aa iS ■*) I jjJ jl^»^ jJ* -*j) 

0^ JlJOy ^Jajju O^J jJU ail 0( I i-A-A-l pl^jyiJl t 

OB' IJ^>j . i-jkj 5— jU-^r -lTuHj cjr s^Uii ou t aJl^i^ii « oUijsii » j* ajljl- 

^Jp aS? j}Aj j£j &. Jl jy+0 -A^f-Ji ^jTj |I • U* 4 l^*Uj UIT Ot^Jtill aT^I 0_ji>-l-^i j«^-3l 

. aJL^Iji* olify 1^1 ^-L-i 

ojaito or^ jl ^ji ii>-ix» c-»r . 4.A>jaii aT^i» ji»->ji or 

^ \ i 

^aC 4 *Ai* 4 yti Ji . ijjl iwJL— i 4 j)a— jl (^lj 4 C— J C*r^l «JUj . Ou*U 

0U«a^“l 3 UUa l..*>» U>j . OuJg j^P ^> OUa^- 1 ^11 ALiill *j yJli . IfUiT ( J^I I 5 ja)1 | 

<Jpj 4 4j ^*J1 ii ^ ( dji ) JaL-j 01 OU-a^-1 ^Jp 01 . IpUail ^UPj 1^3* V-f* - IT 4 

4 4^4 

^Jaia’.T ^A-l ^p 0 La^- 1 odyL! 01 jjij . <> yJl aT^ < Jp JaiU^ ( 5 ja)I ) JaJL>J Ol UajI 

. JjjlaJ 1 ^Jp 0 j5a*JI aJU- ^ ^)1 A-Ajjjaj! l^dU- Jl <tj^\ 2j*j d-l3*ijj Ajyjl ^ | 3 ja)1 | 

rr 



jUSliJl Jyj (j ^J&l I J^ jUJUJl UV. ^ jJa-*jl Jl j-U> 

Jl ^^£*11 . -1 ~j>*iL 1 |I UJl j-* |*»aI ^^iillj £j^lj <Ja*JI ^ y^i ^ I J^ 

d/'i t^-UI « physis ^jyiJI I ^ 4 jU-jl j * J ‘ ether j^\ t ^UU J^*ll J^& 

^j^Jl dJlA Jl {£ji jj o~-j! j£" Ujj t l$JL£" Silll | ( j~jjoij! | IJlA Jl£" . \J| ^ 

I 4 0 # ^ 

•Aij ^il^i? <j j' c ^— ^ * : j*Vl \X* ^p JfrL-J <Jl -LS^I . iS^-l ^A 

(£ yUl jJl^jl U?JJo» CJ&" j>A jl J£jl>j . I ? JLw- cJfc" ^1 ^jaHj AlU? c^Uiii 

. Jifj m & ocj*ii 4 ■*** .u Ui* 

Jij . jjpdP (jwiL>- j Ij yJ U J l JIT* . ^jU^Jl 0>Nl Jl J* ^JahJI Lii (J dJL A vlyL^ JUS) 

ISI IjjJ yj yfj V-^" A-i J^>-jJl aJW-j JjU Jl ^J-i I jAi jUasJtA) jJUJl Jaje\ 

J£^ . AyuJg iS^-l Jl JtAy jji IjLi Jl p-U3l Jls^-j Jli {j* J^£j ^ JjJLp . c~il^ 

ji * * # # i 

Jl ^pip JlT . \tj*r kj*- V^j^J *Sy^l Jj« 1 jaa>v» Jl i^jIp 

,jw Jl ^J-wJl I*Xa jLi ^ JK^ . <£ -1 olijUil jJJj 1 jJj 4 Jl JjJUoi Ijj^i ^ • If* 4 

JjUi V Jl J^JmO 4_AmmOJ 4jjI y+M* 1 4^* j^~\ . jL« ? vyv^ L>«<pJL^' ^Ja-^jlj J^JLij f ) jl 

. I^jJj IJl^“ _^Jli N Jl Jsyij IaJ-^»/ l»JJiP iwjai.?* . IpJjj 

oN jl^l cJl£i J-5 L*l . jAp ^yi J^l J Vl oUUj5^1 oJla Jl 

Ail ^u Jp (JJI Jl >; ot Oil ^ . I*i jjjrtf ULUp 01 Jp a>i jj^ ji 

jj!r*' L»UI Jljj l* kiJLli £l*j . Jiy>JL» UuL ^Jl JLij . dJL^y ja^.t:ll JL^l^ll ^aP 

. Jbu l^U ^ as>i 


rr 



Jlill J-m51 




. iftu « Sui 

W < fU ^ <J* (X 

^ Jjt (»Ui Uil 


Pink Floyd 


rt 



t oljAJ! rj* 4jw>Ip ,Jp C-jJj JLi) . -k-JtJl JL &\Jl\ y^aP J jl>- 4Jy» £yJl 

JT & j>- C->w>l . jU™Jl ^ ty>r jLU Jai jjUo N 5^ ol*— or 

£ ^ f - 

<J ®JbJL^ oLU liliJbj . < iJ>Lidl i j iJLli c i LLu« ft 1 j* 

O^li jl ^ja jfcj , JjiwH y^aP ji tiJLil^J.1 y><aP LsJ £-jj t yO^uidl 

^ jL-J^fl i-Pj uXil^w* jj^jal jJJi OfeTj . i5*^-l |»-Ip jl jJLjl^U 1*-^ 

• W 

£ £ ^ 

^jA yJw» 3J0y t^Ui iJb 4ij . ^\p 4i*jyjb «J0y *1^- li t-L^C .5j-^l y^P ^xjcS\ ijj 

jJJIpj jjjy*j yLSj pr* L)£j • ^ | » r - iH \jjij Lj^jt ^ji^LJL x ill *L*i_*JI 

. L-i* y--l j/* JU- yH oL-jl U ^Jp OyjSLoj ^ X*iwJ -Xaj ^ yJyJ y>w»l *U-j . ^ 

V_>t5i Jp C-«ij Nl viJJi Li Ojy>-Vl <J| ^Jbi L 0*J Jl C ~ +*i JLi C-^ \i\ l : Jli JLij 

. « ^jk ill Uiil ^p i jl ^jJ JUjj . « iiiUp 

J^>»i) i_ <_ i 8 ■ , x&i . i ^ L_*J1 i -j «Aj*Aj>- jlcj -Oj i-iSsAj 

C)l ^ $jv*U L-iji J jj~~£a £jJ£' y~ *->■ . L .^.J a ; * * 

. ybUax yfli* 

* * 

jlS^ . l-b^>- LJb frU-UJl t!)} J a 

djjk Jl^J Uj . ^P ^iaiill pJUJl J i^jUt viJUU oLU Ua . ^jL<*3l <3^b JLiill 

. { Jp“ t cJu-Nl i <Ldj Ojj-^aJi 
yW . Jt . l ij y ^J a ll ji c ^ £ji ^-jPyJl ijj <, <al l o -L a 

* «• ** -w f 

L)j*JUJl JfeT . JjiwJl y^ap /y* iJL>- i-Aj 4jl . LiJ^I <^j~~a yf <J| t y^N' 

oNNl JUU7 i^wl^ gjJl oNNl . oNNl I \j££ji ^J> oNNl Oyc^gj 

<?*ja AaC^> ^JU3l ^-w?I . <j yx^LaJlj oL»l ^ jL^-L ^axSsj <w..Jka„)t UjJ ^ . <w*JaJl \^JC^a 

oL yw* <J d->vJi J*>Lp <Jj> ji Uk j£j ^ . jJIj ^ jU»iH e\ y>r\ ^ L^/-J 

JA^>\ oliyuall L^Lw^jJ l) 1 4jUt ^ J-L)^H ob ^JAJJ ^Ji^l 0^ . *L-^ 

. tLj-ii rj* U 

<iyWi If" C [yjl ^y^SJ |ij . (Jiy*^ ^L»Jj 4 jL*JU ^Jp olyl> apJU <J!» JjbJI 1 -La 

<^y>-N L>jl yAi--l <iaij y ^j: — « «-^L— jl 55^i-l jL iiJUJl Sy^iJl lijJj>» LlJIi t 

« i i 

j+ Ipyi ^>>-1 Leibnitz >lj^j oi i^jjJ 1-u . y^Ld! jvJLL>uJl ^jl3 

i i ^ 

0^ ^ -La 0L«t ^y>* utS"* . i c-jL— -L i 9 J \pyi t ajj! add oL-^LyH 

ro 





aJl <J Aj^bl a a bb *)lj J&\ N t Ajl^-I JawaJb d ^J^jl & jl iSji 

. a~-LS i j^t t* CjL~>- jl^\L jlT . aJjib ^Jai Jl abb (J ^ . ijSwlSLl' 

Jab*L> i ip^-Jlj tlJb^ ^1 c ^liJliNlj . Ajai>w» t ajlll ^\ t ii^Jl . y^ly obb 

djadxU iilJaJl . Ljsui l^l Sy*- Obblj ^Jj t If-; ^ <^l ebJ-^fl OU y~- .iaii jl b ^ c baj 

. oi. b' 

. || 0<l' cXli iJpL. J C ijU*J 4jlj>-l ■*— - lj-5 J^>- ^ t fl^jyijl { i U- 

9 9 9 9 4 9 

<;UJl ( ) jl if \ . S-lja** ASy>- <>) p-4* ^jjbLC jl ^_UJI JU-j -b-j b* £lj>-Nl ab* c£-^J 

aiJj . b^JL a y>J* {£ y* C.-««b bjJLJl a . AjLaj a ^>*-lJl b*ljj (J^>- i y» Nl jl ^ 

. IfJb ,jylyiJl siiJj (J-Jai ^Jo-S' JabaJL b> yu jl U ^£>- c iSyi-l j^ily < 3 *J jljJL-Jl 

^yalyil (J^ l^ib^l ^ If^J . ^ bJI 1 j-A ^ s jjbJI LUJl 

J^JU AJ^Up iiT jl Ul ^J\ . libb ^ylT yb U JL^ay O-^IJI i Lib Jy_-io N -L^l : ^i>- 
CJlS^ . Ai^JaJL J^ai* i XA>- /y b* Olj bbjly^l 0 l ^ olbi" 

jl aU^'Vl Of- *Jl biLLU iiVl i jiibll ^jA LuJ yOly 

<; c yJaU -1 ollaj- b»t* AjaJ- <jl -Uu c J-ii*«il jlS^j . (.\y~J *tSy* 

. jjyJ 0 >jly <aXoj ^ jjl J>\ ±jtus0jb\ ^blj 

aJjb frUJl Olbaly* by- <Jl£-*Vl* jl bJJi jjp 

oNoU^ (J | ^»jjl ^is»UiJl ) £~j> lySsj . UajJQ jw> ^*11 a^l jJlj (J*- V 

<iJj <JLv<? li LjaJ JJb-Jll jlSj . a j+ju~aj <aJj ^?U-L aJ — li ^>Lll jfcT . yyj 
aJjAaII ^r*^l jySJl Jj^>- . 4 -J^b-^/l Ul^ bc» JT jir . a ^Z.~.aj 

C..al)a>l . AjCJLoJI /y £-* <i y^-* a Jb J^- a ^iaj ^iaJ Ol~b y~*' ^<^^1 j yiJl AjI^ ^c*j 

jl t bail; bi A-^JiSLilaj yjsil jl rj* l^^/jl oLiJ . /y a^jiill aJJb 

I # ^ 4 l 

^ jobaJI tyJaJl jiyi jl O ro- ijUJl ObJj . If. £y-^i aJ y*> <jl ^1 A>-1>- Uji jJis^j AjyjaJl 

AjjljrJbVl A^bbl A5yi“l; jl ^ t ^b^all bb-5^ t ,j^>wblj A?.. /a -« ait* AjI 

. a^lil abb yb 

bbl^y Ijb Sjl^lj cyjall <_,»j>»aJI liyUl b>Lij5^lj aJU-b^l AbJL>*lJl ab» 

^y^JLjJI jyill bbA> (J e-bibl bbjl JT . olij^il ys<aP b>jl ij *Ajj \» lib C--b 

. ^UJI Jp LiU ^1 bblSL. JfaJ 

. ( iilbiJI ) -j ^yyJ ^ybl J-U5I ytJl bli-i J-^b IJb Aij 


rv 



y . ji*Ji j** ij jjj j ^Uo ^iii (iiilji y Jji j^jj £ N jij ok" 

®-i-A ^ OJLjJl OK" 4 ji l*Jl jS"y <3 Oj^j ^ y^j^l Ol 3^y>^ *r‘ *^ 4 j«i*P jy^l—Jl 

yj\ JS 4 J~i*p i^Jlill J yijl <J 4 ^L-Kl L*y ^pjJLiJl OK" , iU-'ifl y jCaj fl^iJl 

iJlt* lij b cJ€ y olj jl Uiiyy J ^aj y?jNl ol ^LO ^ ^U->jl ^U; ^ ^L>wJlI 

y fl-U’tjfJ <1 jU t±Ab <-J>*!A£ JjiJl OK" 1.1* <Jpj . yj^\ J \y 

* t « 

OK" Ujj . <uS"L* C — «« l y>j^/l Ol JpjJa*^ 4 J Jj^l ^ 0 ^ t <Jj 

# « 

Z& Ol Oji J**j 01 l-l* y -tfj . 1-b- y~M 4_yL*l iiAJi <>l^" alpi ^lii yb oO^l 3y- 

* 

. L»^p dUi»Nl 

— •> 

I^pjJ jjiil 0 yyll ILiOaJl oL^Uil oJMi o*j UIp ^ ^-Ip 3^ f- £ j>*aJI y-ioj 

OH 4 J *JL*p 1 £*jUj ^jNl ® j3} yJjijfi" 4 AJlij y oUjj-> 4 N i Y* ^lp <^j . *zjjjaj 

De Revolutionbus : JU1 Oly*Jl ^t^Ji 11* OK" . k~>X£ 3 ijy*Z*~* y±Jk *** Jl 

Jp t ojJ OK" ^lll ^ y^l i>b — T d y ®y oij c {Xi^^ o\£i\ 0\>^ ") Orbitum Caelestium 

<L~S t*j t ^jy*jy oJL* (J 11* yLI . 4^»w J kl 4-Jyb^l jyc , JJ <-^LjLi ^jLw-I 4 y&j U 

. ^Ip Jljk (iJJi Jju JL>- 1 Qji ^lj 4 4.»s.y^vJl 4J> ^>- Jl 

jJj 4 JUajNl IJub OlT . ^LjJI yy J J*^L-^p J. Bruno yjy ybjj-^ OK" 

0^ Uii 01 i y> c~>K" . yJjijS' <tjaj y l i-O* ^-t*' Ji 4 \ o t A 

4 ? 0^0 jl OJJOJ cJu5" » : yjy Jjil ol . yjy ^jiJJ 3 y-L- jXj Uy- 

jl 0|j . ^JLp k,^4J^ <J^" t5 y£<j 4 ^ljaji L*>Xip 

. I oJLaIp! C— i 5" U jr ^JJaJ 4 LfiM U1 t i3 yOi 

Oy 5 4 ^ ^ ^ c ol^istdl ^ 1 jO^" yjy JU>- -UJ 

4i* OK" l»j . 4 ^ y-\ i* r S'\j$' ^|p 5L^- 4 ^|jJ . 4 ^[; «»£'** JS" 

. ^ 1 . . ^Ip ^^3 «T, U ^bl 01 

j*ipj ^fcllJl; 4 jJj U. ..*>«■ )J . Lilli (J ^ o Y ^ ^Ip 4 Jl£* y^ibji 4 ^yy iiiL^P 4 IJU jjj 

3*S>£ <j < jbil J^b- yj . Brahe <^*[r! /v jpl—^5" J^p <iiUll 

I * « 

ol ^jylyil ® 0 A jOi <XaJ . Aj^lyOl 0 »>K ^^-1 4 ^ Oy|^ ^a*Jus 5"1 
sjbjo^ 1 Jaj oLu b> . io^vJi iJUiil iy^Url Oylij aS" j^-\ <yiy i_jLij£^y ^L-K" y y 
. <sy>*i!i cLy\i ly ii^up ioiiv* <jT <i ^y 5 4 3 j^ll jl U3l 

®j^. JjUj OK" . djL^jl 4 ^ oly<»iyi Jjl 0 _^j Ol OK" 

rA 



« « < * 
yL*l ^ JUaJ -I jl oL-jU / (3 y*/*^ <_£ jJ jijjtej Oy ISjy* ^i/Ul 

y* />1 4 ^t* 4 L Ly /I C-tlT* . oJj>-j ^jjsbjl • ■SLyj'^l 

. AjiyJffV IJ j*P-U j>-\ JJ 4j^U-L yj <~Jl> JlS' Ol ^£»- IJUb . <yj£>[ Jj 

JJ 4yJj Aa^sIp 4 N *\ ^ ^ ^lp 4 Jajsl Jtf C& . aaJUjUI £*ij Oj1^vj 3 ^-j/Jl 

4 4jy i_-~.-.>- 4 aJ O Ja>- S^Ul jJULr $.UJI Jj . j\Py-*l SJU» Ljlit» J SUx* iijP J L**-*>- c-LaJl 

JjUxil JT JLj . <•+&> jl A»yc J Uo u Or U J-Tj J^r »iJ»i <J lSJj^ d ^-* -*ij . cijj 

Ujbj 4 ow> y JiTl! jl>-Ij <_£ y* jl£ /# . y ^T-ill jLT <1 U JT y- yajlj 4 a-^jJI 

a/-TJI /y . y/Vl frUji ^jy JJ 1J£Jj . ( 0/1 Uli 4 /lil Ul | : y 

. JUyl o/xP- *>*^“-l «JLf: IUp OjlTo . ^ycJl yp a£w* 1/ 

<ib AT/J 0^ y- 1 JWOJ . Jy-y 4jl jJaJkb ^^4; A/Ij aT/J ( yj 

^ f -' 

Ijj- aj/ *L>«^- 4jJ . y-LiuuJ jUjJl lJub Ol LJ ylaj .Ai . «.y-j Jp J-y/l OLa/I :y-y 

yl Vl 4 jJjI jl Jj j! 4 by 0/1 Ol jy <^.2y-j J—^l ^ L*J? JLr*U or yJj , Oxmwj 

3y-j . y-Vl l^JL>-l ji-ilJlj <y^Jl jl OjLSsj^ (^y IJ^Jj . a_0p jU jJI ^.Jai.^1 V 

. jJciJ LaJj>-j iy/JJ 

. ^ycJl Oil . jviJl I Ul I . <y-^il I 0/1 l»l I 

j£jd\ ^yLw-l 3 -XpUJI d~LA . /yJ 4 iy * d-ipli iS->j\£j± ^-Vi l-l^Jbj . d3y-j $. Jl 

JU V . ^/IdJlj JJL>xi]l J OjlS/ Jly. Jp JJ ^jJl 4»v//Jl ^yjt jUlI cJlj Uj . ^4ja.;,ll 

. ^pp^iJl Jy- Oljj-ii jr 4 OiJ JU Vj c-jIw*I 

<jy/JI ^ yaJP ( jP Vl c.^/ JT ^jP ^1 UJI J <j Ji) frLJ iiy- O jISsj^ ^li 

cT 4 (i UU jJy /" 3jaJ J~U^ JjU- 4jl . <i/“lj Silll OUpJU 0/aj^I OIjL* or . jy^lj 

p # 

J U^LsJ 0 bSjyu* OliLjA*^ C^»JlJa^»l lij> . A^lja^ ^P 4 4mJ 4jjJ //-I C—>r . /a**jl ajaj 
01 ^a; 01 ^.Ja:.^> Uy* *5^5" 0j ? i £ I C— *J-v^» ^il U^l ? 4ilaiil 0/j \ 4 >*V^ 
J /l; 4-^-j SJL~. <lL«Jkl 01 Jp 4jl^>»b OlS^ OjISsj^ 4 <-j*iil y^^l 

J <aU~Ij li yo y*^! ^jjAfcOI 01 <Sji 4Jyjw JT /Us 01 iiiJi . iS y *>U ^^.JL JS^ ^y 

aSJ>cj* j-Lj 0l ^y«»*-* iJJ 4i»Ui jl/ Jpj ■ J 4 j 5**I «<* j-i-j yk 4 01 jy- 

. y^JuJl Jy- 4SJ>*14 y^jVl ol ji 4 Je}t I 

y Jj *b/ Or — /5j yjy jJ^/" — 4jy jVl ju^Ujl jj^l pVy y /l-^j 

i/i* -IaJ ^1 4.w.Jall 4» r *jJb l/T 4jiUail i5/- 1 0j . iSyJJ JU Jj- J-— yP ij->*-il 

or 1 -x^Laj . ^^u_/ii (^.<>j«i<s/i ^jf' j^? 4Ty 4»~ ;.«<* <11**^ yp c-^r v«jiy»r 

yv»l>- j*>jp 3y> y Ljajl JU V Or yTl . /a)I /U-J y 4*/y a1w-j JJUoJl ^wii Ol JU V 



. <Jy ^Aa OK”” . 4Syblj <ty^S\ | n r ~yy J 4^-U^**.- L» yjyi ^ ^y 

. G. Galileo <LJ^ 4**l 0 £" . ^ bJb J-^~) ^ ^ j&Jl 3 yb y« ^y- ^y Jjl 

i lx yi t j Jjl * jJJlp 

a _ y ^JU 4 ^yo^l <^aJ^ 4jl • < *bjA^-l j*_3iJ AjI^I j^L-Jl — p 0 &*" 

yyt -1 pbjyill <J J-*-*JJ ^jji Jly U ^\ ^ 1 Jai 1 1 ( J;JL>cJlj 

. J^l A,>l A-^il J* -kjUl JL^yi J^Ut J Ju* ^ JiLi^ri J*> Jp 

4 ; %»»»j 4^1 l a*\u “!y^A^ IS^l; Ojl^-I 4 J A^^l^Jl s , m Py A ^, &j (^i (O lJO wLs &Jh\ OK"" 

^1 o>^i) 4 J jjJ\j <^l -L^l^jl Oj^j *V 0 ^ > T .Ua«i Ay^jl OK^ t y-l j±jCL)j . A-^j^Jl 

45^-1 (J yl Ob ^P LjIAaIA** 0 ^ ^ . Jia^j ^ ^1 IjJl UjJaj tSy* <3 4 ^i>» 4 . JL*s>j 

viAlc *V Ltfl Jj-aII yj . l*)^- J J>- y>jVl 0 |;ji O^yw ^Jl 4 «Jy b-P <)jJ~-U 

. V^ J* Olj>JI j* ^U,l JJL-j ^ W JJiil Nl 

| • J ^ ^ 

<^y iSybt 4»->b—1 iJjl^ ^Jb IJlfJ!- 4 j-JJlp yaP ,J-* 4 A>-l JA-j ^ 

Ol A>»! JU ^Jp j&t'- 4-iu^ 4 -L^p 4 iSyJJ (3^>ojl ^1 4 0^ . yb*-jl liJu 

^y 5 ft** 4jyU-Jl ^JLj J^j ^1 ykj 4 JjM . fr c /“- 1 ^ ^y O^ j-i JU- . kiJb JjU^ 

# # 

. Lij tjy 4 wmT 4 _j {jf\y^ 4yoI*ll ObjtM (J>'^- > ~\ JUtfy 4 4y-P 

( y oyi>»iU^ . ^y^L* <_<> «,d? c)^" jjl 4—y^Jt c-jIj ) y* ^>* Aj jl»a>~ ^w«j l^-'l 

^ - & 

ljL*i* 4 <Aui 4 jL-j ( Jp 4jw?^ ^ 4 ^bw c--ily ^lj JaP-ljJl 4ja>- ^y o yw» 

. ^yO N l_L>-lj 4 ^a J JT t-Ljl (j by)t l^> ^y£ Ob-yJi iAP O^ : LJLaX* 

^^-jllll jJu (^Ul ( y 4yN\ 0l ^ lift (iiJi bli ) I jJLllp (J^b—i Aj -Up 

. * t « ^ « « * 

4 0 ^b«Jl ^y by 3jJw? luw lilj>-ij 4 IjyS' ^t>-jlj 4<»*w 1>L>-I ^orjlj bjO'j . ^i^JLP J>^-i>J 
bjtJi 45^J“ A-^il ULfc 4 J Ojl ^yj . ( Jl>- JT 4 J Ul>- jjp- ^-jllJl OjjJj j J)U ciJUi 

jli ^y jK" . ^yjJl 4 /biJ ylyJl y- J*>bcu-I 4>^? * ^ybL» Jjl iA^» jJL)lp . t , ^T l 

j£> ^y 4 4S"y- JS^ b-*ljAJ 4jjjy> 4 JL->j ^yjJl . Aaj l^j 4jy»«ill »Aa ^Jbj j\ ^-iJlp 

A-^»j l^i y l — ^ 4 <JA^y* 4 _-^-IjAJ aAjAP 0|yA-i ^^aaj 0^ 4^jjy»^^ 

^J>*Aj <1)1 4»Jlp O^i 4 l>A>-j SAaLiIL; OylAj ^yf jJUlp ^ . 4 /^)^^ ^ia*“ y tU-iNi 

* r 1 * 11 £ j~~'* (J 

j>P i Jaj \jiL 4 a\£p- [ 3 j-j 4 ( jt-AAlll b^ ^L»l Jit \aJjs- 4 jJLJlp 01 <L«aAJI ^uaiill 

f.ljap'y 4jyy 4JNt 0^ 4>^ !^b**y . 4j\>yj 4Jly- IjAaLIj ^ ^a!I ^ 4jj^-JL 7 ) 4jliy 

t • 



Syry* j^y ^ pjj-U e\j~* L»Jl I ! IjJlij . l*j l^Jatj p-r-* N Ij-'lj 4 3 jy? 

jl>-I JjLj Ujlp ^Jp-* _jiiU ® ®bNl *i® ■ *• * \^y^y 

oUyJl Jl i : tj*** 4 L* v~* ^ -uL^ ^1 j 

. i ? U|y Jl ^Jai-J ^ bll 4 U>- iiLjfc Ij-M 4 *^ I : ji^L <Jyk ^ijU ^Ui . i jiUp 

<J <u5"U~l UjJI yv-Nl ^ cJtSj 4 ^-jJL^* i jJ\ ^L»l Jt* ^JJIp jl Jli <s y~\ <>)&>- <jy 

4 ^>-Nl ( jP ^s^V* £<aj y UJt*>- 1 >-j 3 4 b j .: — * l$^UI 4 ^ l a «*^)l j^-*a*3l <3 iJUai 

# * # # ^ 

*lil (J £jU-*i 7 ^L—*?r-^l Jl < Jp <> ®if: Cj*J& ^ 4 4jaJb£ CjL < ip ^ y»- J j ^jJ 

f L«jl JT jt/rl Jjkoil ^ OtTj . >-j! ^1 OB' f bK i*^ *Jj*jr N V' ifiU ^y* 

^yaSU lift} . JL>-lj C-ij <J £^UJl ^1 JL>-lj J-JLaX C-J^" 4 t$i-i>- 4 i>- ^>-JLlll 

£^li ^1 -/«*=> <P^— j ^y-Jcj t)l Jj N ^JjtfNl jb <Jli (^iil j3a.*jl *IpjI ^*l>- 

. ^Sfl fL^Sfl Ji JJlil gr^-l! 

y JPjp' y ^ jiJlp ^ jji* (*-r' • * 0 ^*^ 4 *V- 1 

j£i l ( J*ij ^Jjl ? ^-Lllp L aJUb (iJjLj^i^j Jp l)I c-A-S^ | I <3 |^)lai 4 ( jiil 

dJ-j- Up jU . ^.jl ^Jl^j v--«^-^ ^ Vui <1h^P Ijf ^ tliN . ^JoL^Vl 1 ^ - jaw; 

<L t ^.* l l y^il jjp-b IjLmJ lu^J . tjjjfc+lA ^LvSjJ 4 L^aji 4 tliV . 

^ — -oaJ 4 J J y~j ^jA jr y Jl ^ lfriU > » ^3^ AjAjii'l t^-P^/Vl «Jub 

oL*I^31 d jJL jlS^ . ( oujail o^jly N 4 dU-UbLX Up 4 jJLJIp L 4 oJ^j . JsUIjJI Ijla j Ji» 

. ^Uip ^ c^JUo 

«JLA C-J^ . 3JbJj»- jJUJl (J i-iji? ^Ul jj^P Jl ^U»5 j ^jjU ^ 

4 J&£jiA\ ,»l^o- ^^53 . «JL^ l^i JL^l^lJ JUiJl ^l^Nlo 4^1 4 j*JU3i i— »jU-C <Ajj kJl 

4 SliNb Ijiii ^ oUy Ajjj ^ J, 4 jJUIp ^_jli jA 

UJL>-j jnv^ ^ L* jW^i ^JlJIp Sbl SjJLL J-yiJ jl ^Jax**J i j£i ^ j 

oVjU C-jl^i SJbH U! . ( JaaJI 1 ijJj- jjh^i frlpjVl lip Jju Jl . <sjjj 

dj->jUo» U. Jap Jij . 3jf jtfl 4 j5jI jV 4 4j^>w jlt» i*uilJl jyli ( Jp jUjiJ jJLJlp 
. ^iUJl ^UIp o!>UIjj: C.IW Ji iejl^Nl ou-k)l oK>l jSf 

ULii-l 4juja.ll < Jp i—Jjij ^JoN J Or* X* u& f C^jUmill «JU Jl iijit J-LJlP 
NjO 4 l)K^ ^ . 4jujaJl ^ty^j 4jI ^Jp loilj^ ^ . iil-Jj 4 jSjI ^0 jl ^Jju jKj . 

<4Jii-l ^ll oLwjJLzil jJLlj jJJij A^yJJ AyuJaJl ^jOl^iaJl JjU?; 4 uii^ y 

^jty^z ^Jl <LpjJI olyjll JS*” ^Jp lj^l5 jJLilp ( Ji>«iJb 4jL*JI yy • < j^ 

jP U jLaJlfj . <1)1 (jOly uiLijS^lj Jay^ill 4 jiil^ tj 4 ^JJpuJl . li^Udjl 

t) 



• *5ti yLJtp £->y UJl Ijjb <J AP 

t\jyji>\ Jij* Jp JyNl SjJaM* fLaJl Jl£i AiJbU *lyiM JU^-N fj^Ul JUl lit 

• yy-> < 3 l>w^ aj Jl l* liitaj . JlJ-I 


4 jjj j&L*i\ 

< * * * 

<jy. j±j?\ jl £*'yJ'j . Ja--iJl ±**J\j yy$A* U* ^ai 0^ Jp yyJ j6" 

y j$si yyJ y£> |i . J 4 -Xi OyyfrAil y jp 

Jt#j . ely»^J <^JUl ^UJI ^ UJl J U-i jJuV 4 Jp j^alAj oly^Vl AiJsyj .. ^£jU41 

e ui Oyft i.V J^> tfJUl jJUl 1JU 4 J-Jll IJU y ^31 jl^iVlj 4 -kAiil JL^JI c rf 

: aJjJ C— «*>- 4 oUl JLu i t AjLiaU (^y <1)^ yWl i)ytil AjlJbj 

J* S-4s ^ y* C*j' y W 4 Jl UJl l4> Jly ^ ^ 

o^Ujl U y y^ oL»l JU£ ^ t IaIj-* y* Jfrl <*>y ji «LJU oL^aj»“ aJI^P ftLjl ^ Jj£j Jau^l 

. < 4 # jl >4 

yj J jiii jU 4 oJj JLaJI yLJlp 4Pjl*f J <il jl t* <*yliy» yP Jjaj Ji y yJ 

Jp JpL-J oi>l aJlJrl Jlj Aw*lj Jl JJL-yil l)I 0^"" ^JJ £.^yiJl • jywoJW 

oL>wayj iS& . y UJl J-pj ^ yL-i ^Jp lyii Olj jtS*i Ijy Jl 

ytal Ji ^>UJI aJ LU »i) 1 c-j’tT . oJj A>- Uy ^ C^i -Xi 

J Oi ijjiy^lJl JjlJbJlj OL*4>ly)l Jv ^ j'yj' OKj . OJj>JJ (jOy*U- (jJ-bJjf. yL->bj 

. yw»^ J,J 4^ f / ^ t^i by*ji pL«jLm3^ ^Ijj . eJUJXP O^ljf 

OjL^j j <JyL» <-~*r y>. 4 jKj . jl— *wVl y lyi“ OljljJ^I Jyf L*jr j-ji oi^i cj^ 

'•S' * ' * 

4^aJ flJLyj ^yjf ^*^P ««L«^l^Jl l)^ / . o^LLl ^*^P ^ - ^ ^ ■ * 4 

. yyi Jap 

^^2b\A\ 4 — A.aJ4*jJ| yi A. A*.* y» Jp aJI^pI J -X^SpI *«X<y 

* * . > 

Ujyi 4 j-ii V t c-jliWI Ijla J OJj . ^ T AY ^lp jJiJ J 4 Principia 

S^iJl flJu yj . yjj wLP Ijb^ iup 5^# CJK" . jJUJIj iiji-l yyfl>i y 

OjJU ajC-Xp yi; Aijly 0 l . ij^LlJl A—Sj^-i 0 ^ ^Ljal^rl oJj yiil 

4 OIaJI Ajji y J L oi --j'j Qyij APy>-l ^JlSl 4 Aj V" J*^**^' 

JlyJlj . oi^*AJ yi^; o?.j ^sf JkM jlj^-3 Js^ ^ • yyy • }* y^j 

. I -U^-4 ? y*jJ^ * • y* 

it 



jjjj d-jjb- 

I ^ « I 

jlU* Ail . 4jUtj Jli N _^aU 9 : L*^ J-£l 03 ^Aai .A 

« ^ » •> i . t 

frL-i<3 t b-U ^j33 t Oj • J>~\ C-gA» **^P aJ 0^>J 03 Oji aJI 

IfcJ ^ijpr-Vl oJUL 4jiii^ s.Lr’J £LJTj . I jA «Aa ^*-a> . ^LaU a!>Uj \+*y~£- aj^aI 1? 

A^ ^>" jljiX* ^jA ^jJlJ3j 4 j j *— — i J 3 J^>- 4^ J>* j3-li* ^A 4JLfc*Jli . lflS"^>- j3-XjS1 

. I viLJljJ 3i£dbj t o>> 

I ? JL->Ij t Ol^i3 t frLjaAll OLw liUj j) I ^>-3 j>-\ -L^Jj ^jkiJ 

Aj^ . yil ULi* J j)aU . j* \f Ja ;. jal Lj Uji JJaj Aj^ i aJ Ajlf-* Nj £wi j »lQaii I $ I ^jU 

JUJU" ^iaj j . I t J-aJI jIp c J3 JjJai . <» ;IaUj JjJaJl j~~*> (J^y . 

)Ju> oSl liy^; *LiSll 03 » : j# « f Oil *Li*Sll vJlT » : JU5\ Jl^JI oJli 
01 v^j^s ^31 Iajl>-j ^a aS^AO ^ ^Ju>yJ3 a)U-j . *.L*i*Nl <J a«. ; 1 9 aS^AO . aJUaJ Ol U JS" 
^ l&'y+ZA &j£j OU c a-X>-j AiLiJ ^1 UJ1 3 Aa j jr iJy lili . l^L-A jjp tl^xJ 

^ >£ C-j'ti' ^ Ul>» jJp aJL O^i j>- OJ . ia r /> Kj Jj*^3 -b* C-JiS’" 

^ jl 45^1 i ^ » (J vr : i JO • J**>. J^^ Cr^ • 

. IpJi 4jJ0f 8ji t. iaJL>J oN J^>- 5yb j£~, . L^mj 

^..;.->il ^jNl IpjL-j> aJUJI SjUjJi Jai—o OJ . gravity a)Us )1 1^1 SjiJl oJUj 
dJDi jr , aIsjAv- ^U?l (J IpUjuI ^-*^“3 . iJUiJI Jaaj jj& ^L«^Nl a5^>«a . <u*jii 

. i yudi ^J*>3 s^i 

I ? A.w,laaT aS^^-I J*^ t (^JL— Ij c J^ « 0^ ® ^LiJl dJL^Jj 

* * * 

OU t aS^-I ^ I jJ*j v---— J ^j_j . AjjI^i*-! JJaJ a 5^) jl . Ijb t *>b" n : V^J 

* * * . 

. LjU^jI La^aW IPjI m > .i mJ I i, . . j <ia^- i ^^ab*o c< | >A^' IJl* 

1 A^wjaj jl <5 oUa^- Sap *Xjuj . ^vAi^Ai JajLl ^p jl jL^»j 

. I <j £jJ\ hy lUJUa ol |*JUj ijy*ab\ dJl^j . ^ax**^* -k>- Jp N 3yb ^jp 

Oj I : JlJ^Ji IAa v^j • * ? ^*V. JS”" jwJj Ja » 

OL tl-iliil . j >- 1 b*-5» ^iij ^>- . OJJi <l~£ jtt ^\ olw?L \J\ Oy|^* 

IPjLJ ^lU <w. ? . ^ jl iJjLw* ^^4 (^AJI ^-Jrl (J iliil \Aaj . J*iJ3 ij <^jLw 

. ( vii) Jaaj U 

UojI j+j}\ Ja jU— * 03 0;>w» ! <^0? > * l-JIUJI 

aJ^U ON -Li* I f.L*^-3 (JUj j^iJl . JauJIj kiJUAS^ ^**^3 9 \ < ? ^?jN3 jL— • 



, ( \>jL— * ^U7 <lii xlj 4 j + Jil <£le U 5 jIU y* dALr y^j ^fU . ^#1 

* Js^ J>- 4 Or 1 ^ Ji^ o! 

— « 

J *4 *jbb ^'y J-UlJl o^px* jSj t Ji^*- jr ye v!y or^ ok" 

. cJJ cJjjil ^ Xiplj la.wl jJU ^ Uil 

<S^-1 COK" tel . j>- AjI ^p^Nl {Ji y>j^ ON li.«tl |1 UJl jJU ^jl y+j 

c~JK" . i)^>o ^xJl ^wj*JD O-bw lc ol; 4 j& Luj 0) c y £ jfj c j—JI ^p jjiiJl oo 

Jl^oNL Olj OK" L-f* i5" j^-\ OK o^-l^ I 3xJi*Jl ^Jp XxX iw»K ^)l ^L-j 

* * * # . » « « 

. l*jU> Uy\5 JSj . <x>- ^ *>^S" ,j*j.AJ Oi clj*-Nl «i> Olj . cl \pr\ Jl 

* * # * * * 

^1 UJl l^P^jfkC oJJj clj*“^l ®XAj . lXa^ SJbXP c^i *j 0^ XapI |i UJl jJU <LiU * 4 ^- 

oy|y cy x» u <s^>- oi cJa>-V tetj . uii ix* •^‘jt \$ • 

(lull OK" . -o-^t ot jl _ J<Jl OK". V Jttljp. /iUoN VlditeLi 

dJUi j c-^ ^1 c/Wi JT cJK"j . 5^M <JNl *Ju> # ^ c^ c^j* U JS" OK" . <jT 
C-iJ U <L ~1* oLiJ tiiiOjj . y>j^ ( JJ^ oJj (^iJl JUX^l |*4i3l IJi > <u : « J-ou 

^L^l Jpj 1^,15" jjr$ J1 («-r^ d\ 

• 

. ^ oN ^4 <--w< J^) Jb Vj 4 cjjyu I,.;. * J^*A4 Jj N OK" 

01 { ^- 4 UJl \ j> ^ iLi jJu ol X»“l Uiij . ^>l*i) J-ii--Al 
Jj'Vl JL> iJNl »Jut | 4)1 jj ) C-iU»l Xa) . axJ^x )1 i-JNl x>- ^1 j—~J& 01 ^-(— Ou 

V^JI lJUfc ^ j-iJI c[;[j i-Ol^tll JS" 0[ . X>-l Vj 

LaJL- Ji frgO* OK" . O^UaJ^ ^ 1 ^>*1 7^^ X--* ^*i3l <Jj^l 

. determinism *9*a^ 4^x11 Iju ci^p xi) . x)> y* Jjcii 



tt 


OSj . ^ A • * ^Ip ^S^>- 4 4m»J ^ (JLaw*I apU 

* * * * 
<—-*-1^0 aUxij . A^ilJ byS>*Zi j A»lC i j^m apUJI ®Jl a <J Jj^ai ^LUlj 

# 

J[ tjtfy; . de Laplase N jo yg}S : ^Upj <JyJL# Jj-^j 

Uj Aw/Ull o-x^j . <J dJif pr$j *j*x> JSC ^,-US jf}^ J^-Xj • ^L~-^ 

. A*wAL> ^JS" . 6 yL i_fl «i<a* ^Jp aJ^>- dJjSjVl ^_L/3 j . OLi — AjiS"^ jrvS^lS ^"Xj 

O'^LL- ^Ijj ^j4 OujjjUl JJ+*" S-'-- ^ £r-^ *X* 4 jiO“^ *— 4 dj.+ : *« J^J <!)£" 

ttUi jUll jwiJ ij fipljl Oi^ <~jLj aiajj Ai>-UaAj Ujyi* OSS" . f.^LJi aaJ? JlJai^l 
dJUL ^P p-A O JL >0 ,j&- LIS" 4_jmL- oljlil ^ jj£ jS" . ^JUl^LU y>l> v-J^jyiiS I 

tjjj? 1 lf~l^ <J&>\ ^JS dJLj 4 *Xai ilpUllSyail 0 y *~Ai 0j3j J-JL* ^-flSj 4 <L*-jliU ^1 lyJS 

c ^S«xJS &jy»ji>- ^Pj 4 «X>-! oy |1 ^.iiS l ii -I-" ^ IaA AmP^Lmi}! aJLaJI oJL^ ^_p ^JL* . aJLa£SI ^v*S 

. aJjS" (JL>- jI LJ! 10a <j A^-y ^ 

. oA>-lj A^»^-y* <J*L* ^P A^-\j A»*^£ ^pJb l i^P ^4 A-i l* 4 O^^Jl 1 Oa Oj 

I t *■ * 

(3 t cJ i jajj Ojjdl viJJA J**wi v* U p , 4j L faj 0^ ^LL 4 (J|j c ^ Jf ^ 

* * * 

CJ&" 4 ^L-J>-^l AJfcli A^' Vj . If^lp A*-Jjjli ^L-O^^l J>5" 4 SJb»“!j 4-U44 a]xA- 

. iy&\ Ll>w> LflS" Ij-'l — J^-X- 4 L^- jl <^S\^ 

^jOJ+iSi t*L>JJz Nj . (J ^aaLj tw~wJl l^i 4 a 5*>L*«P A-lij^j AJUj 4 <3f (J^SvJl ^1 L3t l)1 

I aJLII oL i5" lyl . AjlfJl 4^^" ajL-%^ • ^*^UU 

<JU- *i ;-^ Ail— Jl AiilA- Jjni* l|-'\ ^-L.-! ^Jp 5yJ»lA-l jl UJl iiU- iwi ol 0S[ LlIp 
^ aIpIjlH pUiVl A>..JaJl ^Ji JS" c-^U.:^! j^U Jj»p j lili . Sjt>-*^JI 

01 0_^--4 Jji*Jl lj> Ol* — ^J-LwJL oLjJuil «j> (JjLii aj!^*| V*i>^ 

dJup JT” , oljJDl yO?l otT^ |1 LSI ULa (J |LOl cJ6 j>- i~L>-U <y» ^ jJL — j 

. a-^p ^Ll ^L i ^p^U-S"* c ^ ^ J L mJ l S 0j^-**^ c ^aS"^* 0^-- 

^3ljaj ^p ^ oljjjl?S^y»'VS pjOU aJLaSI aiSwJS ^^4 4 aaLLIS a*^J-S C-Jis" 

oLjI^JS j- 1* pLjyiJi uy^j* ^j-0aiLS jiS" . a^UaSS aJ^/ 1 ij^liJ Loo^- ^11 A^i^-i oLJ ♦wii 

* * * * 

A-AsLl 5 jaJS 4-jLijS"l (J Ul^ tk^J Am. l? Jall ^ A-w>'b/l JSS" . I^UaP ^jA JS 4 L^IS" 

j\ ij^-\ 01^4 UjJS dJlA <j Jju ^1 dJlfc (Jp j\P l)S . 4^JL>**v- L ^...^ C-J^" ^)S 

. ^>UiS Ju > ^jjaL 0L->w4>I aajI 0^ £>* . 6 t— - jLS jS aJ^jjjJS jl ^^LLl 

01 40-ii IS| ^JoiwJ dJiS . ^SjlS <ja lj jCJu OijjJSj jjyJSj ^S^Sj oLi^U-^/l cofe" 

(JSjj L* (^«xJl A-j^^Jl aJ^I 4^1L S*xa 0 /^ 1 4 5^lj^|S IjLwS dJL«j#j 

to 



©Jub JU Lj-O b*l . IajUM y ju V J^jJI IAa Ayb" OK" . <ii\ ^ oLJtsifCj Ol LJLp 

. ji bJl iJbb 4^*ly J Lv»Vl y*>- Oj^" Aj^HI AA**JLaJl 

j -*a«H dJ-b ^ j^jia Ol Aj*~j jJ 1-U . | 4 -^jJO yyK" ® y—A S^ljVl Sj£* OJK" 

8yli OiK" frbjyiJl Ol Uj . ^jyJl <+-*&*> 1 \jJ\j i I yyl^Jl $ 1 -La ^>%fi-jj ^ ^jC c oL-^j 
jliil Oll»y- oKy- (J,| <_ — S^|^SvJ\ OKy- y c A-fb jyill yljiall y iJbJ JLx juJl cllap| ^Jp 

# # A 

. iS y-^l fjbJl <J l£A^ 4 b>by jJbJl 1 -La £^>1 AJjj t Jaiti c^^L* <bwaj AlsL*yj Jjbc* c3j-\-ws <J 

Jy-Jy . L$1 *p <JjI^>j l^y"j <J a~^#L* ybP yliJl Oyll OK*' 

# * 

^a S^lil Ob t c ySjl* J jK" Jli ~Laj . gj y-Jl lJjJL«Jlj ^jbil y— oiJ a^Ip oy|y ^jP Oy>«-j 

. ftb-iVl JT <J Ai«l£jl iilliM t£yiJl (jy ^IaJI ( jP pj>-b jyu JS" Ob^J C _^xdJ Ay^l frlpjJl 

ol l*Xjl ^ AjjyJl *£ J-\ ol ^»b jL» (bji 1 Aa ^P^j * ObA^s La 1^»* ^P 8y iJU* L*AjlP^ 

4 # 

8y ^|p <wJAa Ol tjUAjJaJl <_£-t>-l 8 y 0V t SJUbJl AJLjaJlj i*b"lA-l AJLjaJl ,j\j OjbJ aJLp 0 

dialectical 4 JaJ*-I 4rf$LU ^_-b 4»jyU t Aj^JaJl «Aa ^ OK" . (Jy-Vl ^ i-iaJl Ayjl — OA 

i5"yblj ojklil J jjJ 1 ^ 8yJl Ol jS'jj <^ill c i^liil jjjJ Oyli 1 j£ l materialism 

. 8yll J^*P ^*4 ^ 5^111 Olj 

man - ) ajU* 1 y t 5^1 j j^Adl aj ^ ^ib <jj$ 1 Oy UJ1 j i jjb ^wj'^AS" 01 jj>- 1-U 

« ^ « 

dbl—Oai ja (jj>-\ So^lj jj . jj^j lyL > OK" i > ^ T o ^Ip ( OlJbi_^Jl 4—*i"bt : key trial 
UK" Lyl ^Jp ^U-^jb oyj j* jjb ^ib t c^^Jj -blyyJ ^ JsiJl icy- sOai t Sj^Jtll 
Jjb OK" Oy*^' J* Jay^Jl (jyj aJIj^I J^jyJ OA>w> 

( y jubJL- 8 ^ bK" b*^l 1 c L^jSjJL- y - ! b*^- jJ ^ b*yl ^p ^Ui > w ^jUjIaJI ( y > 

O^Jlill biJ ^)1 a^JI Ol . b^cyw? <— y* y* ^ b)byj 

^ cj (J p 0^b>- _^1 ^Jibu Ol jy- c-a-^ 1-bfc ^Pj . ibjjaJl aL^LJI 0-UiJ A>*y 

c-8Laj1 jl>- 1 j^-Luf . ajc^A'1 6-Ia ^ Ob^Tx*^? c d^b# ^AJl t lyl ? 1^ |4"^^*11 

. A-JyJi aJVI 

# — # # . 

Ol Jb" ’jll . A>- jjdl 6 Ai AyyJl aJV\j jjbj yb ^.a ~> Ol ^y 

01 y bAp Jt—1 j£Jl yi JJ ^yj frly-Vl Olj Ajlyl <b^*- yb^l Jp J50l JJC- 

ju N amA ( J-8#lJi oi ? blij ? oi * y - ■ .a^*^ liip jj*&j 

Ol ( jbjc vJk-^* t S^lil y \^>- ol J-LJl Ol Uj . JLjtoill Aj«Jb AbLilbw* ill b yf aSUp! ^ OjSb Ol 

? OJbi ^ 0j5b 

* * 0 * . 

4 — -L~*V 8 y»L* Asjwjlb" Ol Aj V c < %«i t (J^l ^1 AA.^all 1 Ajjji JJyJO (SjiJ 

^*^>-Vl iiiJb Ob J jAi OK" . -UUJlj olilybK" i A-jlwb jl^b ^j^aj Ja jy Abjy OK" . (^aIII 



j ji»lJl JjLa]I jl i^\ . <Jj jl? jj^aP -U* ^JlI j <wlp cJLl? 4 y ^ £ 4jLlP oIa!#^ B 

4 Ujl>>j ^ 4» . ^. 1 1 LJUpI jj_) ^ bJ^f c l i_ — t ^A_i\ i lil Oil <***>*& • 4»*->bb>jJl ^jA ^ 

<J jl Ja jl iw^L.t'gtpl oLUp \#fi\ ji I^IS”" bCj ^j-UI b^lJ^-l <1*# U jljjl Ljajl (JIaj Jj 

. <la]LmJI <j\i**JI 0 

J>j J <£jJ&Nl <^jx~JI J^b t ( > • — \AA^ ) Hugh Elliot 0*J1 jlf 

oij . <^111 ^LilSLU ^Jill JUfljt ^ tAJ* t f&\ JIJI5L. Jl iidi jjLJl^ii ^ jUiNl 

^jpO^iuiSl jli j-^y ^JaJ> bU»j ^ bJl ^fls» c Ujiw* |i Uil JyljJ j^ ( \ ) : £- 0 y 

4 jN c iij^ teleology VUll jl ( T ) 4 ^UaJ jl Jb N <ULiJl ^yljiJl d-bfc jb J?ii -bl ^-UaJI 
4 AS^j -1 J 3j>lll Jpbh p^-b 4-i U JSj ^ bbl I .ip; o^j^aaa blp j>Iaj jl p ( j^Jd 

i _-^ Jij . b^lll ola.^Jlj ^j^Ua^-I jl l. -£ J>^>-^l Jl^-£*l JS"" j| ( V ) 

: %‘li 

t^jjl U /S”t olj— ^P I-La> jl V jl ^^U)l X^ljU t^ftljb 

jjjj bjy «J <juJ 4 i^AJl aJLaM jl t ^p/I J*i jl . <£alU j* i J** » 
aJUaII ^ 4 Jl£-iNl ja J^-i- 4^b 4 ULat JaaII I-xa d^j jl W . At jaj I l» Iaa : 4_-jj ij^l 
. j\ j*&\ <*ia*jl L» till Jli 4 iiUaJlj oL«Ji AjijIa]! oV^miil 4^1 4 iolil 

|1 by kjaj ^P ljj>P ^JTAaII ^jA JL>-Ij 4j)I c O ^Jl <Jlj#b j^i*i-^l jl <-—>”1 VjI 
Up c» :: ]^.i olU^ Ul^- j! 4-j?-j^il iJj-AI (j> (^1 V d 4jb JjiJl J,l (—.>3 Aj\ . AiAjf 

. i .. lai> JL>-lj 4 i^aj-jJI jU*L*l jlp^j -X>“jJ N .. i^lil 4J^* 

4 v ^c>j ^1 Uil frb^i (j -U>-^jl ^■j^’l ^i<P ^»^Ul jjiH J AjJLUiII frbjUJl JLaJ ^ 

jUJl jj Ojyw? 3-U>x5" oljj ^Jl 4 ijilil <U^LjI^LU C^jT Jij . I Jaj\ jJUll iljJLJl (jj 

c i> . -or 1 >uji jp cJtbj jbi jr c^^ri t ^p c i_ji j^ou ^^Uji 

. c-L^Nl ^LJlI aJLLLI ijNl J frUUNl 'X^ll c-U^Nl jj^>o jjjJbjUll 

^“Nb lj-*l j\ . ({ j^t bli 4 j^*l bl D 4 I->jL^j^ *}jAa jj^^iil ^ — >J ^^JaJl IJU ( Jpj 

4_- ;<*« H ^P 4 <jp^j^ll Ajujai-I vb-?xJl j-/3 p frU*j . <1 j^>l bli 4 j^£*t bl D 0>«^v3li 0 ««**^a»I 

# — 

. LiUi» -bUl c-bjyiJI . ^bbl fUiJl ^jPj 

<iU<?l 8 ^p jNl j*ax£ *z- +$a Jb ^*>lpNl ^^JaJl Jj>>I Jli jJUil J ( ^ r P Uy-b^l iw-Ufj 

^ IjTJAJ ^ jj>^^ jK** ^ \ ^Jl UaJ ^Jl ^jUJI Jp 4j ^J tp 4_-Jl \jA AJI^OJ 

•Ob Jaj b* 4-i /pi <^vJ . ij/Lj -LjJLi^l -ui l-Xix* 4 \ A ^ 1 flp jjUKjl. J* Sj^ill o-U OjJU? OiJ ( * ) 

. J_^ill l*XA ^Jj 


IV 



jUf r ij u^i 'y )\j. jn>u)t i\p\ j»-t os' . (luu ouni iju 

# # 4 

^ Jli Jij . yi*p ^-UJI l) jiil <Ju^w* c 3 OjjNl ^ <>*>- Ji c Kelvin 

Oll»l »Ali OIAa OJB' . ^ 1^-01 01 (OO^^* ^ l£ _}— ' V <Ul 0 yaJl 

. yu. 5 ,i>ij ^ ^jisUi jwoiJi o fi oi t u»y^ t otr 

^jAi* jw%iJ 

ji Ul c.L*JL»]l . ^JUp ^wblxll OjaII ajI^ J ^ l*Ji 3j^-^ o«JL»^z»*>l .Xa! 

Or ^il oU-s<aJl dJIo ^ >■ 4 JT jwoii) ^X>w-j gjJjUl ^LilSLli £-3^1 £-~^ij 4 ^^j^ill 
iiu, »uui OB' . ifi/i ^ jt <. jk« ^ tij^I yi ^u Jp ^ ol^yl >^t ^ 

(^•W OB' . ^jlll jIUJI ijj~0 *j Ojj^»^ iJy'M »lj^4J jjr~Ju (Jp jjit Jl (Jl ji\f 

. 3jl^i-i : yy-OJ 0 U-U*= frbjyiJi Olpy 

4 ^ ^4 < 

^L-l jWJ 4 OjaM 4 *Ai <^UsuVl ^Ljyiil 0 ^ 

jjyljiJl jts* £jLJ 1 jjiil J tU-i-Tl Jkj £j j)jj OlSj . SJUJLp SjJw» olj— «Ji- ^ UJUo Ail 

iiL-jJ __. ^p { j^ij^ <— a^^TI ^ A * * ^Ip Jj . aIs^ ^ jJl jIaJI 1 ia^wg Jao jj a*IaJI 

^ 4 # 

aJLp JaJL-ii lawQall Jl» lii <Uj>>- JbljJ Ji jUJl ,j 4 >wJ Oi Jbfjj j Ajj>**-JI jyl; 

jUJl o\^wmaA“ ajv^mJI ^p j&v i£y* <fcl» »^.»i <l)i !l^J^ Oi frLJ-Ji < 0 -J Uj . Lili 

. 3^lU oUj^Jr Aj^J -1 iiUaii c^^*» C ^M*J ®ji/^i ol ^i . SjJwaJl 

* * * S’ 

cJj^ •^~Ji ^ L^i ^| *«^< t >Jl • ij^AA* \jL«^ 

or ? ^>»N 01 ^* ^ Sjl J aJ oV-*A-i *S j>- Jaj ? ij Oy <30^^ 

4 ^ # 4 ^ 

4 Sji^-i Oi ^AJ ijf 4 Uii Jl>* ^f^j'Vij jj-^-iJi Oy frU^aiJi Oi J LaS wj 

M^Jl» aJLJ 4 -LiuaJi iJlA Jp 4 Ja—»j Jl Aa^U- Oji JilJ 01 ^ t» jTjUfj i^Tj 

^-UJi Ojiii ^ JbJi (^JuaJI J 4 cUUil ^Js> ijb IjlTaj . frjJaJi jA Alljaii j>"\ 

^ c-iil* 4 -Up 4 «j-iaJlj . Ji ai Jp La-T 4 OIajUai* c^OaJij 3j|J-i Oi 3 j>a O^Laj 4 jZ** 

Ji ^j*s^*iJi ^jA frj,„<aii JUiji j — aj iilS OiTf 4 J j ^ ««« i i Jp Sj^li oi-j^ 

^ip j|^>- Sjj^aJi cur ij^Ta . ij^jk joj ur Ldji Sji^j-ij 4 oil &j*dJi or . 

. \ AY • 

*a>-j <Aa# . A^j^J-i Cfy? *jy ^ <o^ a c-j.j a l) c-A-iuTi Young 0^^ 

Jy J . j^-Ull J tu~>- 4 Vr_^l fr>Ui iijai Oli t ^ j^U-J ^ |1 ( * ) 

^UUii t^jUl jl#j . i-aill J>y Jp ^ a;V 4 i^Ulj 



jSj: Vj . J**i U *AJ J^I-UJ <l)i U A/S^joj fjjaft ol*— *- Jl 

£jjl aa X s£'\ <^JJIj . cAc*~*- pjJall Jl ^L*! ^Jp 4 A-iLlJl AaU* ^ U-UP 4 c^JaJi ^P 

( l-X^- jy*h S-^-US* l^V ^ j ««.+.» t o H jf' ) £**• di I*** <-)bwl ji l)I 

^d! iJiLiJl jjytll <£yZ jjJcs> 4 (S ^>“NL| l>Lb-1 J-^aL fjC^yJiA ^vaw?I ijif AAyJaJl <>■ yiJI 
dJUfc lJf -4-«J 4 tw^jUJl ^Jp iLjuj AJUa* 4 <uJL^ ^LuJ aUL- oJ-Up £jlt c^jdJ <- £ji 1|1 *jc**I 

a^ lU v IjuVI ^Ui . 4^U-^ V 4 W^l *^)l or bl VI V jAj yui ij^ ^IjuVI 

. fj&v £* \ *A*i ( ^J^-i-UJ ) i mr S'\^J £^*i jf ^p A*Uall 4_Ax*Vi £• 
^ oljljuVl ^ Jj>ff ^yVl j£i . oW^sU 5oi>Vl ST>I 4^JU1 J^LuJl Uu> jl 

jl ^ jj-J ^U - -Up 4 _j jJaJU ^L—^-Vli . A^-jlt aj yJUsJ t^-iJl Jau-jJl 

tf>- a*L-M J-5U JLpI^ ^1 ^pldlj . JiVl aLA> ^1 *t>1 ol> jljUV J^jAl 
oW>lj • Cfr** ^jl Sj^l— <*Lz£ \jlj^l frequencies ( ob^y ) cAjj* J^l-tf 
4 _AjuVI : 5;j-^ — i Lfj-> UpIj 9 U>* J^-Ijuj jt jS^ 4 c£ j >-Vl ^ 4 a-Jj— iJI 

. ALjallj aJLUII 

j* oj\» ^\y\ v— -^N^S \jiJcp *ji^\ ^P-\Jci\ CjiyuL» jw 4.<A-^i\ ^jy_ <jy*j 

0*Vii\ jiajNj *i\i-\ ^ A ^Jl^\ 

. \-A\* ‘^>-\Aj j^jASiA lB t jA^-> 4^ 



4,j . iS j^Vl Or-^ll 2^* cA 2 **’^ -Up ^7 A«ijiil ^IjuVl d[ 

V^j \) w»W*^» p— ^L aJ^I oV 4 J^-lasH jj— ^ V a^^LJI <— ij^iaJl 


f'-'l ^0^1 «^| ^ ^ (Uy ^jj • ol ^ A • T ^U- iiP 4 ^ 4^>* 4 ^^^ 

(3j«? VI ^s V ^Jl AP-lJl «a! I ljl£j£*J IJj-^ oT . Iv-' J *»■■«<> V . . If*!} 

. | ftlall J-A^ Jiyj U^l» . . . yjll ol ^apll Vi^il ^LiVl silij JT U-aJj ^JLJl ^XjS 



4 (jfr ll vi.Lw Jy yiJlT 4 ol yf j>j-P Jp ®*i* k jj*-' ij W . '-X*- 

bHyul OyJlejyiJ' <u».*w <^JU1 ) cJUKwNt Uu ^p 4frU o-Ul Sjj-*J'j . J**i. i y~* U*y c-aUcJ 

. ( diffraction 



. v3r^ *-r"^* «y^ jyp i^y^® 


IS Uji J*^- OL y<Jl O' <-Syu . •j^ <J^iU Oy-^aJl ^|y»l c-*U»a>I O' 

J^aJj 5>yij! £• ^IjWl *-aU*£ JyJl y*jd Ujj^j 4 £jU 4 y^- caU*> UjI«X*- 

. uiTji 

. Ub*l t- ly»l Sjt^kdi J LKj Ja& c)i Jj N r-ly*l *yO*Jl O' AJy» c-A-i^l O' 

5 jy*aJl «Ju . j^y^' IT Oi lO^* cr^' UM ftUaiH J U* O'jy-d Uy[ 

OlT . *}U-I J J^J N 1 ^ 1 . U ^ J djP^ff of ^yNl 01 . A^uy Jp CJ^ 

J C ‘-> j bl C-i£ iiUjJl oli-U j\ \jj£'\s JLii . y^P ^-Ul djii\ *UJ-aJ L-^Jj iilb 

£^s 4J L»JiP t*lc O y...<al' O' Ji 4 *b^ <>* J*s (*-^ Jj-w 

^ly/if JbN OlT IJL* Jpj . *lyAI J VyJ' £rly*^l O' . blc tlyAI j* Jl>- 

. <iS" frUaxH tAr ly jiP iiy^ J ( ) £y*^ O' ®jLr^b *y*^ 

^Sj^pNI I 4 P-J ^Jl Ijj^a . Jl .ui J lI 1 ether jy^l i^l i3^-A! Jp *UWl jU®f 

|i d)t i^jjJ IL^j Silii ^ O^o Ut aJp ulT ^y jp O' UH 'iA f.^ 

Of jJL* V CjSj 4 «>p-yi 0'S" «■*>-' 






(,\j jlj Jl Jj>u> jl *->l jA J jVl c-*Lij5^l JlS^ . <1 ajlj AjI 

. ^ 

j! JISj c *Aa>* Ji£ jl ^j^jc jb^^^Jl jb^l Jl t^JuiiSH Ji (^iljli b>£" 

. AijJji-l *Jj\j C*ljJ j^U JjVl oai-^Jl jtT VS j £W? AjI ^ . {t p* jaS AA J5*- iijbp 

Jl £j\i .~~j l ^Sj a ^\.\ Jibl Jl ^iljli C~yl aaU-4 aJJl** *u£LL- Ajal>> y >,_ - : ->i ^jjJLui 

jlj uJy Jp jili ^ .J a’ . wU jl yj c ^1 . \S>.j^ I jLj ^I L — J\ J « ,j>yc » 

t Ayj a ^ * Jl t\jj4 ^ lj t *b Jl Ay^JajJll Jjy^ ^bl ^jdl <-jLJtjS"*Vl IJLa j£" . g)b^5^ 
jljiVl Vi IvJ jl A.«»*.Jfl:wllj f\ij^S\ Ob \^~y~ . ^yVl 5^^# tf- 4 »r*^' J** CS Ij^Ip 

. A~~krf£jl ^ >dl u*LLiTVI Jl ili t vJ^li rj JI ^^l c JiUll lJu jlj 

jr 4 t ^jJ&Vl eJuiv^l Jj^-aJj-jL* A.^Jg^lJI S^i C-^w^ 5 ' I A1 * flp Jj 

Jl A~~Jaiillj A ~S j al*A J| t\jj4&\ Jj^ jl c <^iljtt cjL-JU£**V bj ^iji £-Utf j ^Vjbt 

Ijj^ ~°jS **’j*~ J . «AA jl^J bjaj ^^^ll ^ jK^ Aj 1 £*ljJlj . jJ*~l 0l C bjaj C pbj^* 

iSy ^ OljljOfcVl oJL* • A-ywU^^jl OljIjr^AVl o^* J^ Jj y*S*A ill b* IJlAj . IJbr 
? -W> y Jl J* ^ JbJI JIJ—Jl Lj^l . (Jjj Jp ljy>- lj- jS I JK"" . 4_*j?bj Aj J aj 

? dJL>0 jl b«j 

Ji <b^>udb L^aJUxS^I ^Sl aJ^jJI ^y*Vl jl aJ jJ*>- jl^-Vl oJLa ^-bu J y~Sj* jir 

Jp AjVil«<* J c.««Ai?ll (^jJ^ , O Jaj lf*P Cj ^ b>l ^Jl I (jjljlj^Vb bfc*AJy jr^S 

— -J X tr Sfij^ Wl^l lJuaJ J y>- Jf ^^Jl oljl>^Vl oudj ^Jl oVibjcJLI JlT ; JLajl* 

(^JJI P^yiJl Ui jjji5^ J^VI jK^ lilj ? A. j >»;U jS' Oljljbfcl Ajj-jaJl ^I^Vl J^j ! «J-ilJl APyw - J 

A PyW Ji«Jl Jp b ;Jaj Sjili Ay ^ j g ^^ll ^y*Vl jl Jp jbfcjjl J 4 Jj y*S*A oV jbi ^ bfi- JIT ^ yr- 

* * 4 * 4 / » ^ 
tf^jaJl jl Jp bd« bbh^ <, <~~Ju ^ J>-IJLo jl L-j j£ Jl gji <J*SS\ J| ajL i fijjail 

> # * £ £ 
j^^j jl «b c j -/«ll a & j*+i jX.A Jl j\P- jwJl Jp Sji\i Ljajl Sjl^J'l vIL^IS^ Ul^j . AwJ?y' ^ y«l 

+ i * 

. A^Sbj^ i^y*i (j? 

. H. Hertz y^A J-j j^U *--j jUf j^pJj I j^\ JjfS* AjJai c...«k>- ^ AAV ^Ip Jj 

# # ! 
jb^5" jU ^jP Aj jUf J O j-W> T^P J^bcil ^ A-—J? 4j>- ^» jl ojl {j y j* 7*J?- -bal 

* ' * * *■ 

A^J^* ^\JI o\pIa-£<VI ojjt jl oLyl Jp Ljajl Ijili jlSj . ^jilyl ^\y\ y jf* bA t y k j . j v ^ 

^y»l Aj bf jJJi J^ b*j jv^rjll cJ»Ua*jVlj Js^ljJl { jOj\* i a>- J^j ^i^i7 .W^l J^ilb 

» . # I 

t tfjjaJl Jb A^il 4 IaJ-JjJj A-^-J^SJl £jj*Vl <JtLtS J c c-Jjb>S^I «-bfc . ^Jl fjjaJl 

# ^ # 

. A^-J^S" 4 bjajl ojlJ-lj 

Jji lf«jL> ji—j' b)l oAi <jS : ( j,ojja}\ JIJ^Jl jjlli Uli Jii» jJJi ^*j 

o \ 



J yh ^ jjy jfz ^^l *<^1 b» y>J jwcj ^\ ? *^UM <Jj t$jl*a> 

. Jai ^1 ay (lj . a^iL* aa^j j! Ja# 0^1 ^Ui^j ^1 ^J . ^ySfl ilyjb yb j^- ^AJI Jb 

« 

JjAU jJ*ifl 

flp A-iLaJl AyJyJl fr^-Jl <J Oj^ia -V> J>jjJ l/b^i ^)l (JjNl frbj—JI a^UjJI c-jK^ 

Xt*s j JbLi^Sfl t E.W.Morley Jjyj A.A.Michelson Jy~ JL&U Jjl»- Uj_lp \AAV 
# * # # # 

«-yjl^ oJK^ il . a^yr-y L*l£ blS"" . ^yjNlj jyVl ( y* JLS^Ull <, JU^bLlS^ 

tACj l^j juw ApL* aJ ^J b /y fryjali Jij Jb Vj (, A^-y f jl K IsJI 9 -A> Jj y*»&A Aj^J aJj ^Jy 

. (y»j^lj Jy frljadJl 

* . * 

0^""" . ^^11 ^y^/l ^JDjl] a <.»» ; lb AP 1 «/3) a > \ ■» |Z >y»- ‘“- 1 IS** 

j^i ^ Ajy**i)l oJub frlyN-j ■ jy^l Jyj- y ap^I^- apUS (J| yLill Uub j\j£>\ ^ L*^>-L£ 

* 

<Jj . aJJ>- frill :>y*-j cJ^Lts^l Jjl£ tlJLwJl ja ^Jai £j?j A**ij JlS^ . -ia^*l <y-J 

a£c" Jau" Jl OU^U alfc Jpj t till jib j Ob^y .Jut^ Jl jJL—Jl Jp jjb J^ 

. Ott AUa* Afryo j <_£ y-V 

^lyNl JL & ji vjJUjj t frill ^Jp ^ly'Vl AS"yA- oltll AP^Jl Ja>Jb 0 1 ^yJl ^Jal^J \jj| 

. oU APyw«u <»«JjIa)I ^^p JjcJ ^ly*^l oJbb . ^Hl Ubb ia** ^P l) j £- 1 Aa*-Vj c-Jjli ( y» AaljaAl 

^Jl ^Jbu y* 1 -! Jit* ^Jj . lAwHy ^jl jl ^Ja^w JjJ^Pj t Ajp^> a^bj c-Jjlill 

* » i ( * t ( 

^lyVl ja frlyll ^ ju*J ly I ^1 <, Oy^aJl AP j~* i} yH AP ^ bU-l £±J AjIaJI CjI yUaJl Jl 

^ljs*aj'^l c aJj*,a)! ^ly*Nl j^-Jtll C-y*All jli^ A-jy^JI 

^WJ jl jJr-l I Jl/b 0 J bail <3 b*wUPj . o J^jl APy* ^y* l^-lyil ^ jJ o y UaJl A-* JLa* J.LP jjl 

. jUuiJl O 

lyPy- ^ylyb a^yr-j y* JLS"ln» t aJ lySy- ap^- Jl frill ^ AAyUll ai^ 

lj-‘N i iiJbi Jj^ SyryA frill Jl Jl5*y Jl l)li?“ , ^l ^JalxJ *.iJJJbj . a_JL 1I ^lyNl AP^_*J A-^-ulb 
Jl llby'Nl ^Jp L * jr Jl . frill tilb <J If^y* ^ Jl c^pDa««o*l 

lly>«Jl (Jl ilJbj »Xiy JyJ Jlj <>-^11 yP aJbCv* lly>*t? Jl y frUJLi A-^jJb lySj>" AP ^yLii aUaJ 

^T ,m I b *JUP aS" y- Aylll A>-^ll jJLj .ilby'^l _Jaj A^j^j (j' 4 "* • ^ Aay^llj A^-^ll al^b 

# # 

. lyp ^jjl^ ll Jjc«j t*XP a5J>- Uajlj i \jt>y£ ^JLwJl 

IaJ-m!»j Jl-b^w ^)l ^ly'^l • jy^l <J l^t - b^L) Jy*i^jL» JIS^ 

a^lil iiJUb jjftfl Jl J**^l (J^ C-»V^ ap ^J l J yill JIS^ . A-jysi> bf-lyl t ^Ja)b l CJlS’" 

oY 



* * * 

. a-# jwJ iJjOail t **A>- % Jf ^ ^il SjLa^I 

C ^ijjLl (J yiJl tiJJi y* <^1 Ua>Jb ^ U^l »^jUi . <ij*M Aj yjiJl oU* 5 j>wJ (jLi>*Nl OK" 

Ky>- ^Jp OK" ^JJl 3 i tysiiJl ap j~* ^ j^> saJI J jibS y Li ^Jp Ulx Sj^li cJK" AjyKsil Ol ^-p^j 

j . ( j t • < 

JUj l^i 1 jCS ' I U-jOsi . 4..1 .Jl *>*^1 al* JA OliLiJl OUL* Oij . oJOjJ 01 jyNl ^ 

<J j>y>- KAaj C->v^l ^1 S^aJ! «jjfc c cjUaJl 4Py~- Oly c-iLiKi tj tjvJjNl ^yjtfl 

lj-U= t jJUP £»*lsll 0y»il CijJl OJUi tj t jJUJl JW-j . A-^UU Jl ^liJLyl <j Joj 
* # 

j^l Li /** fr^aJl Jlixil iJLw* >r. . frj.i a l) 4*3^11 Oj j., ^ 3 '' l jvp jy Nl p-XP jjy ( j 5 j^xU LL~- p 

. Ulu U i)U 

iiji WjtS* 

a^UI *LS»Nl : aJUoJI i-Jj-Jl c-lc-Jl tj <_£ y^l *lo>-Jl UUjJI Ua»1 o ^J e» jyU <iJJi ^ 

-UliJ ijb ^ yjal\ ^LmsII <Jl ^Jajl . ^ OUaNI c£*aJ aaAi£ OljJlj Vi • g^J 2 * 

OiJLj 1-JLp . <Ju*0* <jlj jly A-i (Js*^ *iK- ^UaII ^ O^-ji . 0L*JJ *1>-\Ju U 

. tiJUL-Jl ijj>w juJU jLJl Jiiil UK . ^jJuUj aJjJ fr'Vl 3 *iAUJl Llj jV^ 

? bli \ y 0Nl JlJ**Jlj . <)^) jy& viJU U Jl 4jy+*M o^bjl Ui5j 

^v-j dJUJL>-j ^U^il oJUK c jr 0i ^ ft^Oill Oj) ^y 5, 

jj^ja ^1 c iy^U-j 4jy js> L yiy^l Ijjy* b| j-U^j t ^^1 

0lj)l ilKjU 5-iLiJl oJU i£ J* *• IUa ^y* jjUl^ fjUa3l ULai«*l ^* t ^^*Wj 

oLU <Uc«iaJl OjjM ^ c/ 1 ^ * £0* ^KL5» 4 a ] tf ,,a* 5»Aj«Xp 

<jUl *lll oljja* < y» iA)jll Sj^i-sAJl jw>l^*AJ <il ^UJl y*+*Z3\ ( JUaa>1 y 

. tyjoi\ l A j !> ^<1 -l*J J^r\ 

. OV^l yA 4 jj\~o£a ji^AA <uii . OVNl OjV* ^1 tyi? ol 

U-^» c iljll 01 . OjUl -Xp jl t OjJJ! I (j^rfl ^ U- 4 *jljJi ^ljv*l V'?' * "" 

. If— Ji) 5jl j^A jjl bl Ojlydb \ty& j-^oS t ^VKll VKyj Lf ^ . k CJK" 

^UmoLI <^JLU» yf' ji U a) 1 frj.j ai l 0_^1 j^p jA~*i ^^1 ^ OjlyJl l*i^ 

CjUaJ 1 (^1 ) OljJ^l UL^ . ^jKli y^^mj y-\ 4^1 y& jl t •Ajljr^l 0i^ x, * , ‘ ,,s ^ 

. ^utydl dJLUl I^aU ^J1 5jl^A-l A^-jJb <3 ^a^ ( j^U^ll 

f\yr yA t aj J-iJl J^-U t <py OK" U^* t jyjkl OjUl 01 IKaj 

0 j * I # 

jjp Ifr^O? jJL^aJ oJ>jlJl ^1— *< *^-Nl 0i . ^^1* ^p! ( 3jlj>- Ol>-ji ) oly>w< ^ Ai-^wJ 

®r 



^ t jAsaII yA Ajj>«-.* (^j . AjjJ jUI A; i3 jA ^«i)l t, .•.jaaWj , yi U? 

• A*0 aJI^I* 4A^*A (31^1 aJ L lit (31 ^/du»A cyljL) ci^P’ ^Jijl . Jb«X>t.li ^j\—>% «i*»,x)L Jjjl 

• (Jp t Aijj j£ S l\ (jJ^Lil -Lil t JT <J C^J <,_~$JJ1 Aj ^ uJ 

# £ ^ 

aaL^- 1 OiyNl l)1 aaJL*^ 3jl^>- cJ (jj ^l**s^-l ^P 5j^l«i<all O^^aJl ^jO>xA> L*Jjp 

LIT ^sw>JLi j~*ll D^Jl jou ^JlJl jj^LSil o -X a ji*jj . AaL^ j^IaC j JL^aj 

^_JuU AlS^Li ^P ) <-J jJb AjfluJb Ol ^1 t j\S*1 ^jjJ <Jt* ^*^>***1 ^-A-l 

ii*5^P <31 LjXP j}\ — «t ail frj.^all jjJj d^lil ^jv Ai^UJl {jA j-iaidl . ( ^**+-^1 

A^“j^ ) 4jj>fc*»Jl -b|y Ol t, ^ A * * ^lp ilLv*»jJ — - ^P JLpI jj> C ^1*11 {j* <315** il . 

S^U.1 jl lCj . I^Ip J jljJ ^1 ^ij 4 J>wJlI 5^lU a*S^A- 1 AilJaJl JbljJ 

<31 jl jo***^! ^J*a> ( Ajjlp 5^U.I cL-jIS"' lil ^ .i! j>*Sj ol cljljjJl oSjt ^p <-*£ aaI y» 

0 0 ^ 
fiyj aJl <3ljJl (k jyO l)I l)K^ kiJJJLjj . A^J?t C* ipj—J ( <J-yg> S^U.1 lil ^blihij 4JL>- 

U^J jl j^Ls<ajl j Ijj (j^ t jl t SjJuAJi uJUL> C-f^jA L U J«^-^ 

0 

. ii>-LJl o^lU oljj> oljlj^l j\y IjjL^ 

d\ frUJUJI £jy ^sJc^S^ i>- ^il ^Jp OU jJl tj ji j^j 

. d^lll «^j!jJl! 4jaJb^l o^ljjl^ljl ^P 4JJ“U ^>^***11 ^jf- Sj^LsdJl Ajlil^l fj.}a\\ 0^^ 

. 4 0 4 0 

J-ii p-Pj t pi*J' JL >“ J t JjjNl ^ Jfl y|y 0\ Uj 

. U ii^p 3 (ju o^ t c-iUl •s&'\ 

i lf^ j^Uajl tyla. J1 jiyij 5^>-LJt ^L^sr-Vl ^oA c J?U^1 jJJb" J £ CJlT 

<j! JjU- ui l Aj y 4 P c Rayleigh . j-^ <3^^ ajI^ ^ 

^Jp t— jf- U^ o J la < tar ^jjCj . frj ^ ai i a^>“ jil Sjj-^Jl ^Jp a^>-LJ1 0^ j^aj 

cs\y\y Jp M <JIp ol/ljj Jp (31 J1 aJL* (3j^" jl A^^iU JP j^Uall fr^aJl AiU? 

^ju y^L. ^-^P UJ Ai*>U Jbj-Jj 3^ . 4-jy*iaJ' AjtjLI I Aj^Uaiil » ^ C....J1 jlT . 

^Lj JJ jJljdi OjIj; <3? 0i^» 0y S> yV 

^Jp l^jjj jJ liyxiA ( 1jl>- aJIaJI olyljiM ^ULj )l-^“ ® jy4 a!1 • a— JjaIL A^-_^il 

4,3 t ijfc^AA 11 o! uJJ3 . A-i AX L>- l ^ *«A> -XA (^3J1 frl t /nS \ i y 6^1aZ*mN1 

g*y> p~9r t^l <j yy ^-JLuU IJLfcj t aJj^JI e-JL-1 U^Ap (j c3ja» v_— JL*^1 c 

jl Ulaj . iuiaA>«-> olyljJ N aJIp O'yly ^1 t aL_^ ^1^*' ^ 5 y-^oi ^y^ ^rlsil iJp >^J 
^..^jaill ^ . A HA J*)}\ Ajl^ Ujfc {J~"^3 • <3 jj\ ^ (3 j£i V (31 jUl 

^ jjS’I yljj j3 | JjJ ) ) ^g>vwa,lJl (— -^ Jjjl ^3^i ^ <31 s-*^ ^-*^1 

^3 s^= t^^ j i <iy <--waiJi ji 0i-^ j 1 ( ^i yiy 



Adi Us Ol jb- Jfi' Ol c jx*~{ t (^1 • »*tJL)tj^ <. j&\ j\y 

« ^>-*aJI Jji AjjIT 8 ^*1* A>J-t fljjfc CJIT . Jiy JjL>0 CjhjjSy ^Jp aJj^jP 

AiiUs> JS"" j-Utfj Ot ^ f'~* r <!f ^ ^ ^ 0^ (Jib 

4>*J . Ulx Ajy. <J» J OyVl Ol cSji <~^ ^ J«-*l Jf tj-Jatt tlAjSji 3 jj0j £j\j\y 

a^^-jI^AI ^P J^lpVlj AJi>m^«Jll jy*j£ ^jP ^L%JLJi ^y»P 

. aJUaII a^J' *^1 J oliJ! A^UxJl oLiJ 


^ (j><xAajt\ ^\A>c*-\j OwXj Jk9rjj,\i^k “. (^\^* 

. j^ai\* j*ai>\ ^\y»\ ^ ^4^ *i\^ai\ 3i '. »— j\^?r 


0 0 




. ij A-£jl£jJ yJjJ ft l C* yW? Ji^nJ liilS^ <j\lLH yo^UjJl ,jyUb p-Pj 

c ^ uji ^ ^ii yui ou ^ ol y- ^ jju g?jw jtr 

: J^LJL 

l iSy* *A>* ^P yL^]\ |1 Ipj y\ w »^ al i ^ Ip <j *SyM <1)1 (^1 . (^j!/*-*> fcJ ^ ftL«5*Nl ( ^ ) 

. AjJ^\ 

a5^-I <1)U 1*Xa ^pj • V“* iS i^F’ A ** ** *— ->L***N! d . ^Lw*! a5^>«JL5 ( T ) 

* c i^ 1 CJ^ U*f* 

U-Wi ^ dJ ji «■>>- ■ ^O' J! 4**^* d *0** ^ ) 

t Apyill a 5” ^>- yi ^p SJjinil iJVl dJ> jLspI y^jC ^ c l*Jl 

. LS^pi £jl>- 

JtA>* y* <1)L-J-I (j U JijPl 7 >P -U^' ^51 ftUa>-l t Jyio -Uol ^Jl ( i ) 

. ju^I UjU 3^>l cJ€JA Ji^ 

<u|y (J yC~-l oLiaM Sj^aii jU t <il?l>- oU?ijjVl oJUb jl JUj \^j ,jw yl) 

* * 
yvi^— jJL A^m-Ayll aS'jLs* jwuijj ftj-JaJi ^ j>~ j** <— *L*i^l y»j . Ulp 

. la.AJl JU^' J\ jjuil X^>\ } I . ^*i*5l Lii <J 5jy C-ilUit 










-ujyj-* 

<f JH -l* V 

iilScll c.*l; U44 

■ J </ u J 

Max Plank 
( uiUi't Jy ) 


«A 



<Ue>jUll Jj&dl 

0^ ? A*> L»AiP ^ UJl yyj tJl 0£^ y ? <A»A>- Lc Ol 0£* y 

LU 4 ^a )1 ^£j15kA1 y a«ll Ol . liAAj \j\Ja>-\ t>£^ UjJ yj£**S\ Oytll Cj— Ui* 4 J jia-^jlj OjijJ 
4 J AiiJl AaaJ UIAj y yd\ 0 jiil <j oVVl jy& Ol A* A ^ ^z^Al (jj— «d 

. \aa SjycsAJl ASljsA ^A» y Ip^wa* O^Ssj V A#j j^bfl AjI^ (J Al ^p-J ^ lAl Ol • A-£jl^Al Lli*Ai 

y- Ol 4 \~Ja\jjj \~jj£ jj >^1 cM^” C/l 4 AiUaJlj S^lil <Jl-*pl (J Cp-lAl Ol— A y 0&^ 
Ob^bkAli . ^bjyill ^JIaD y y 1$j?j ^1 ajjIj^s— V l a-^JI^A! ojj-^Jl ^p ^>*iJI ^ ^jwb jjAll 
Oj^ ji-***^ aA^AAI Ol. ajj^ ^*> 1— Vl OlAJl Oljbj-Al 

4 OjjM ^>-ji 1 yZ~~* liA? jwUoJ ajl>- 1 — Jl A>fcfl^ill iljllj . a_A -la— j <^1 Aflfb- 

jp ^ji^i js^ J-Uoj jlj^ji ^Uaii oL jjuji jy*u ^i ># vi oySh *a> ^ ^ v 

. a>-^A! s.ilil 

<AjbAJl y*j Jj-l>- ^ Ol ^Jp *1 -A5* . »A~aJ 1 Jjl i£y Alii y>>j ^ 

jljkJL# yyA sM 1 a^ LtJ Aij . a IS* ^Ali ^lUil^ a-JU^AII aa*aA-1 ^1 4 ^ ^Ip Ai*j 4 JjL*Alj 

dj^Ab 4 --a-j y j*j 4 IfPjpy £J**3 p-^j Sj^aJb Jl? yj> \ jlii^- j^aJI j 

^P d JU JL>- O — A tA ^.*>«<^ • ^ A-J^JJ^Jl AaA 9 AaJxaAI l^sl^AAj 4 A^^jjl^Al yS- SAj jJrl 

. Ulj Jlj t« ij^AU y^* uy. 4 

1 jaA -1 0 y\jj^i}\ 9 0 ^ y IfijJb- <**>*\£ V 01 42«>ULi«j^'i/i oAA 0^ viAi 

^i3l JJ tiAJi y*i Ji dyAjjf^ Otr . JA>*i^ 4 ^ jAJUj ^yjJ AAi JJ \jl£ Ai 

Uj ajjAJ^ oUUAI jwAA Ai* Aj V 4 ^AJl aT^A-I ^Jai? 4 4-3LAaS^I <j yLi>-lj ^Ip 

* * * 

W. Heisenberg £ jyji^ yjA 4 jaA-I ^ Ai 01 { AaiAl U> 01— y 0 ^ . I y^> 

. « U£Jl 9 J Jij^} Vj 4^' AJAJ OjAI 4 N.Bohr 

. AaUatII AiUaJl 4 i-jUiAS^/l (iiJi Sj^i ^ \j^\y y J&\ lij 4 0^>“ jJl O^AP 4-->-j AaJ 

Av>yi 01 4^1 . l t ^Pj-^s»z* AJUj oIAj A-^jl aJUp 01 ( J>‘ 4 A^s*j JS** j j$h>, |%^ll lAa 0^ 

IJUb 0l^»Vl> 0IT . iy <$\ iSji 01 ^1;1 bl AilUil y \f 4 A>-L 01 jl 4 ol Aj V 

iJi b X^>j AjjI b| jJ^l^Al 1 A> • ^s^jAl SUA-1 y \jief |A— 4^blA ^^Jl 

Ia^ ^l ^^jAl ol • j|z*s— Vl ^ l igZriPj i^jlju j^aj l^l ^l 4 SjAJl A-^yi aJL*p 01 . ^> 1 ^aJ 1 

oljAl Lo 4 J IfObw ^11 oliy 3 ! «a> 0l 4 Ip |»-^>»i51 (j^J? ^ olijjc <J oljAJl 

. oAP a jb.,d3l 

0 ^ 



4 i Aja* odaL jjj Oj j> Oi oJjb- US' iJjb ^Jp ij c*jS* b^ 

. o-i* i Sijij ij*U\ JajijJl j| . liJl \j\j^ <+a*}\ <UiJl dJUfc jLipI ^ j+z,~J Jt 
^li 5 ! OJ ? ol;ijl iJi ^ *y»k J*> • « jsUaJI kkill J1 viJ^k l*u Jpj 

. Ljl jj£- OJUfc dS' li k&a Ip Obyb If-i Jpyjtj Olj «U1 

<JuT (jf jw *^Jlill J-^iJI ^iii . oLJU^l Uai JuoliJl 5_— M*iM Jy^iJl J^j*^ 

^w>i . frb jyiJl SJjJj^ Aw?Ijj (jylji O OuSj t <yJxU U*y*£jl Aw.. jail oLij£*l 

X^A-I Oy^t • AjJjs* ^jA ^P aJ^jA 4 J ~<>ry* A*«di> OJjJl (J <ykl 

l«k . Silil j^A ypli^ Ujip Liy: }Ui <y*aJt 0| . »A-lj U- y I yu y^*J! yp j**j 
. ^jSj^S {USliJfrCsy JiU- ^ L* J> 

ii^Ujl i^JUj jjt jjj i y]» jLaJ . ^yil t^jJI J^JbM Sjlil ^3>y ^jp y^iJl ^ y^u** 
kiAb 4 ^ . yP .,<aH tyJaiJ JjiA^- |». yLjli ojjJI 0*Uy^>* ^P o*b*kJrl 

tyUh \ — jliil yP j-U^y pyki y 4 aL'LJIj A.l.^i l jiyi yP jjUkl <ykl ^yyb |i OJ>y 
4 ^ 4 ^k SjjJl CM fr^ojaiJ ^wJaAiU 0 | . l yw U) djIjjJl jiyt ^*^P jwL^u ^JUI 

AjjiiJl oSykU djj-^a (J (jwlj^aJl J-^aiJl L»1 . Uxal a X> m jii OlS^>- 

0 \jSj d^UL] ^ ., ^i iliJl OjJjUr jtj-JtjJyiJl jK^ . aJLpj ^1jL>w#1j 4wjai:U 

01 bilil Awgjkl Ob oJLa CJuJ Uj t Vr^» bcJs diUU ^1 4^1 t ob 

. aJLaX* 3U-Ia 4 CJl^i C yji Jju bvJ ja\ fj C. A.t^n 

JjiJ gjA A.wjaaT Ij-'l . oUail iil>- ^ <L>- y.1 Sj^kl dJUfc ( v f ^) 

.^a\\ |» y ^P 4^ ^kklt t* b . A#^l AA ^1 

J* 4^^!^ ljjk>l f^f‘1 z\ . frj-klj Silil Ja- ^Jp jykl Js~- 4^ ^UUJi 

dJUk o-p*^ -Xij . ^-a* -5 yf Jj c tlif a 3 a>a.>- ij>r yA Q^J As^y 1 jl 3 y >- j i A^y \ — Silil 

<A>*^ A#^La4 4 ^iyiA yJ* ^ 4 ^yw^A lI l 4 ^^^ • 5^^aJ1 

^ujj y&t j^fcji Ji o^Uj 4 ( * } Ijjjlj Up r ut rr ^iif oyli ^ JjVi dJWl 

• 5 br' ^ » J 

. ^ ui.jk* 4 ^-iij jut jr ^ sju^i ji^iSfu . oiui au ^ ^ Uut uu ^ 

C^s* 3 !- (jUij jva]' 5 apj^P- L^p^UI ^ 4>* jy^ UJil |*^)l dJLjL^4 jlS" 

. o yi AC - ! d^i 4 ^pJL^> yw J>-lj U^ji 


ll^r-jj tf>miii . lf>oi iyp <Jl»j Up ^ Ulo^I . Ji^pVl y»L-t ^ UVl ja iUU 5lyl ( * ) 

( r^y* ) • <y^' > ^v 5 ^ <j* }■ 3 ‘ yJb m* 


n * 



<J ® <jy iij-i-il O^jUM J JflLJ £*LJl Ju^aiJl <jj 

jl^iVl jb <J>j*i UnjJS^ { j^S . jy^jUslI j^^aLI jvfc-pj Jjl ^LjljIj j^j <l)t£" . ^jyJl klJJlSvJkl 
Oy.J ^ ^ \~ijj Oy. <1)1 . J*jJJ AjJ-L*? JUj ^i aCJLaJI 

. a -L a* a 1 . ., ra> - Ol3 jj^vJ <1)1 -b V al* «U jU>-1 

b*«~~j Oi-uJlT i <iXJ^Aj <1)1T . M. Planck <ib*5b ^jS\a ^a Iju Li*ai y* *jJU ULa 0| 

<J jl Jl bjx ^*>b C-iJ Oyjj -L«Jl AaL~S^ . ^ Jx J^-io Aibi*^f1 Jp j& Oj c <il^i* Jp 

. libL>- LlJ* Uj^aJ 


I 

J A^J ^ .,^ 1 1 AjlJbJl 0 jj—+0 ^ w>w . ) g.1 ■< A**L*P lyb A^ALjiJl a-La -Xa ^jjil^”" J>j^J l)1^ 

<1)1 j c (Jib c jil Ol^yJ-l J ^/a^l ji-J-1 tji^-l *XiJ . jJjjiil (IAjL^JlI 

jp Oy>*P c *UaiJt J c$yk> OlJl ^Jl c A-->bJl 

# I I 

. ^L-Jr-'ill ^tAyJ <— a-S^ <-3yy <1)1 Jl>-1 ^Jai—j |1 Ij&Aj . (iJJi jwj#j 

^jJl <l)l^JVl t^JLLj <L>-L— Jl ^L— j.XygT 1311 j ? a_* 5j_*> iiQ? ajjI J 4 iiUaJl <-*-£' 

^-*3 <l)j . aaIis^ JjJsl ^>rj ^ » j -Ja ) l <1)1^31 <1)1 ^-L*j tl)^ ? Ia jJ . .ja i 

0 0 

sj-iaJl oU- y* p-*i Jv J-^aiJ ^Ji iillJ y* J^bl Ljlil—JT ^ «j-jaJl ul>y 

s.U-i'bfl oJLa L-jK"" . <*J ^JaJl 4^-jll ojj^J tf AJl jljbfc'yi J^y ^l^jl A^jil (JJs bfelS'j . 

•> 

. IJbj- A-lS^J^ 

. 4-i i^jll frj*^ l 4 3Li*^l ^ (Jjj^*j <j^~ .I^ jU j*»Pj i ^lj>*l ^ua* frj-^a31 <1)1 

. ^ry* Ay^ll? <^L*3l <l)b ^oj!* 1 C-AiJl Ji CJlS^ <,j-jaJl <1)1^11 <1)1 . <il)3 ^ yX* V <j^ 

jl <Ll .^ajl t 4jfvAjsll ^Ijll Olj^U ^1 iiLvlll Ajl^l*l Jjp^j cJ A-S^ Zij*A Syo iiL—Al 

. sjv» Jl t aIjLJI 

J JaiJJl ^--^ai ^ / Jj^l <y» ^jjl J 

iJla ^-^?l . oli^l AjbjyjJt ocwbl frU<apl ^ < >r ^* -Li*>> f ul a-j^p a a^p ^ Oy*o^b ajIsJI 
<Dir l* Aw?bj aJ*P <iJj^b ^pTl* tiJUi J . p^Jl Jbu ^jliil 

<3y A-J^vi? J| L*ji Atjl^J-1 iiUaJl V I31i ^ y> -Xa* . | a;.H <Jy aJjIT* | ^w-UUjyw 
aj!*V ^ a^- J L ^ 1*1* . <jy*^^ Wy V a>>w.-.aj 

^Jl ^133 J Aj?b j^aJI a-a^A- 1 ^b*l ^.3 yy^l J| ^llj^b ■ ;!>• ^)1 ^a a^I-lJI a*1a . jl *a jj* Jpj 
ji . I J La<><» Cjy*^~ I Aib aLp l* cJuaj Jj c ^^jL-vI Ai — j dU3 Jji i <ib^b <1)1^ . yi*iJl 




Ol -U* ^>- t ^ . AJfci ^ J* i <^1 ^ eJL_JU5^/l IjL* 

( j/> yti aj^J . olyu* JUj 'j>-l ( 5 JLa* j%p AjIJU I ^ S^jaJl oJl* ^jIiJLljI 

l]ai>0 LCiK*"! OtT A-ulVl jjUf Ji Ail ^ JJ . Jjji»*lJl ki-L-ij I I Olj ^^JlfK-ll y^slJl 

. I ^Li^-1 jyijl ^y^'- I ^1 A S y jfc juiu <J A~*lf*“ <Lpj li 0&^ . ^^jJl <_ju,flSU (J 

jjJil ^y* £jL*l 0 -U- Jjo | I ^jjji SjjW A?*J> Am^LC A»lja>- ^ AL> iji jts- Jju Ajjli-1 dj> Jj Jtfj 

. I ^ Siili ^Ul £tiiJ olJbj ^UaJl ^J^-l (JL?- (J JLpVI 

a#U* jX^gjj Ajjl yM AiUail ( yaif iolil 01 Jb*-j u^~ >^a) ? IJlA 0&"" lit* 

Jj-^i A*i>^ js* fjj l fjj j£-S*f (^1 i ^Jain J £Lij diii JT c aJj-^ 

^y* AmmI^II AwL±J 1 Sjj^*l Ayj^lll UtA JjLi . ^JUl AyJtjJl ^ JyJ&i Ol jJL* A»Li^l 

0^ Jjb . ^JbiJl ^ ^JiJl JL~- ^ OS*^ ciii^j 01 £ *ii . J^lj 1 1* ^ oL4> 

lijl^il ^L^saj <Jp jl oly U ^Jp ^ai ai a :a . 1 »j C-i£~ . Ja> ^Ap J**j i OyjjT i kiAi!& 
L^i_J ^y*"**^’! di ®.Aj»i,A“! ft^Jjjll #i!a 01 4 a^a^ lj , A>«^>«-*^ j*p If*! L^JLlP 

. ^ii! IJla Jp J UaJ 


nr 




( J ^y OJLilj gji; « ^ fj* (J ibl* 3 j\£ ^U1 ^jwJ (iijl c 4-JicJl U* c 

J?yL*- jji 1 ywv< IjL-ioJl «.lil ^Jxv- ^p jJUsi J C-’l^y (5_y ^ liiil vlJLi N . J5"ljJl 
iiiUl ol£yll iOp *bj» 3Jb4y)l i-uyJl iJliJl ^ aUill oU-l PJlP ibjl UTj . frill oLm*J-1 

. ^yi l-A^J* jl . 4-i<*yJl 4jh)l ^ 

AjI jyi Jl OjP 3j i >*Jl j*i CJtLj frill ^ c j aj L * -tf ( ya*j Ol ONl ,J_-£ 

ip <1)1 vJL-JLr N <a1Ll< oljfiy ^>Lj> Jj V^JLST' Sj^JI Ol c£y jj\>- ^ . <£y* 

Oyj oU=^il aJUa jj-$& uy, a y L* ii^Ap Aj\ IJLa d)l jJLj Nj . OlS"* ^ L5^L~- frLll £*Ja~* JyJ 
iw.Qa; -iJJOy ^jaJ JLi . ^JaS Jj ^yP J&JLP . a^-?xJl ^ C.)a*** ^jJl pi : .,<ai-l 

? ^-X>- bLi . a^llT ibU Sj^^Jl iyC f c y^i Ol£y 

frill J>yj <Ay Jjyj . frill frjJUb b y*“l Ol«4>- iii>- Jyj iiy <Afyj 

Olj frJay £y*i iliUl Ol£yll <1)1 Ja^-tAjj ayblJaJl a c_^jl y . ^yLaj- alp>i 0L~L*ll ^1 

(J SypuJl PyJ ( Sy^UaJl jJ>^Z* Ol—^aJ-l ^y* IJby* ^ yi iyw . ibyia y*Jt)l Jy aJL^UII OliL-Il 
^»y (.ilil 0Nl (.^ . Ij£*j c -bJbr y* frjJ^l <J1 <jyUl oL£ylL t^y-Lill 0LU11 jjl ay 
01 c JJi >Xm OLUil J^eu ,jy>- t jyi tA* . J-» if * J* yl a jJy 

C->fc--s<al ( y«u5jl Oy OliLJtl ) i^-yll Jl^iaNl jlj iby Olylyll 0l (£ j . Obcyll ^Jp Ijla -J 1 jpj 

s** 

t aibJJ Cply^A-1 . y?-L-Jl ^v*Jf’l 4 ^JL> 4 m>«a) 1 dyp^-Jl aJlA 0^ 

Aj^VhJI Ol^v>«Jl ^yp jySJ | <*«y*^3l frj^>«Jl | . Ai>x*«ll dilll yp 4JL1U11 fryjail Olafy* 

01 (^1 C isi»w« 1 dj}>«Jt 01 b^Njl ! ysljLftX* tjCA sA> iijyJkl 

^ilAlllj frjJjU ol yij C ^jlyJL^l (MJyLoL N cjUb ^ly 1 otjy-- cyyL^L ly> yiyj iJyOlil OWyll 

a jiill a jyyll a j»A O^ly . iju]aj ^aA-1 ^aj a ^yj 0y^ UjUP Jyial d^J a^cxJl iiyL-» ^ 

d^>wJ! ^ JiaJLP cyjiiT LJj^; Ol (^1 l d^>*Jl ijla^i*-lj ^^Jl jj ^»Lill 

. yja^w* <»yyLA{ ^a^-1 JsyL- ^yp <iiUl ^lyVl ^lyl t ijiUjl 

Ol jJLj . L r ~^d*~J UJUP l|^la>i*-l < J^an» Lj^>»J olill i«v>A]l <i^aJt U1 

ON c 4ji-*dJl aJ^ (^UJO N ioluJI a j^>«Jl 01 Oi^" ^ cJj^l ^!y^ ajili 

£jy U1 . ^-lyNl *xJ yJ iijj-ll iiliaJl jlJuiCj a^oOl 0^* ^rl/!yj 

^Ujl ^ -bly yy uJlli J-Uj lyj c JylaNl i-aryll JlyiaNlj yai^N 1 Olylyll ^1 <y^53l d^o^Jl 
Lc A|W (Jl^l a jyyll a jjfc <-bljru b*XiP *jyj <Jfrl«la*< L**Up yila S gi ( y^.aJl 

nr 



. 3 ^o*-Jl l* OIp- j** OJJjlp j^)aT 31 c Aj^IaJI ^ 

\jjZ>m3 £^^>-1 • S-'S 5 ***' A^jl^^^Ul Q<Jq4:H A-^^xaJI 0*1*^^! dJLft iiAi^ <AaS 

* « t . * * 

i j~J jyL^jJl ^\ Jj>~\ jl IjLi Ol j£ JLj^r^ Oj~0*Jl J& p ) * ** ^_yH fj*Jlj . Ua**w LO>V 

< < . * 0 0 * 

Ol <^1 . JLi j£ Xpr ^Jp I J^l-J Ol l-^s V>Lj aj*)Ip Jf Ol ^3 . jwUJl <_£jJ L^lp 

0 « * * 

Sj^UX t (^1 (J U<ail^ Oy^i-sAJ UwUP * j^>J M ^jwbjyiil 

. n^liXftLjLi* £* j^* 3 A— Ai^U 

OS"* a>- 1 j^il ^Jp lyf U . U [fiji AjJlJiJ Jl^>-Vl oJLa ^ a*^11 aaj ^UJ l Ol 

ij£j cJlT . i^Jl^Jkl UjJI ^ ^LJ 013 ^p 3^3 c aJjj? 5j£i c l* cJlT . aj-uLSJ j*p 
. A^-jil (iilj J>\jj uy.J Sj^il d^lil j* Ajfjil Ia.X*juw ^Jl AiUaJl Oy l* -iaj j 

aji ^ v jt i ^ aiUaJt t &ut 

l*-f* ^/ail^Jl 1 j-* ^ OIj JU 03j . A^jl^Jkl c l r NlT L-i j+&i ^ «j-^a)l Ol 

jSLi*> V* UjjJUtf jl iilil ^ l^Uo^*' <^jO t AiUaJl 01 I A>-jil yVj AiUail Jv a3!>UU JjA>- 

3jIj| ^ ^ A^hjb^ll o^lll ^SaJ ^Jl AjjI j^-\ aiIUJI Ol . j^Uoil «j-jaJl Ji\y> t aJ^O 9 

OlISvJ ^UJl ylj^l oli r'l^Vl 01 ^1 . l-i>* aJIp a^-jJ 1^j1j>- 131 Nl yljsll aJIp aJ yo* ^l^*l 

0| c a!?L-»j IAaj . Ajf^L Jj Jjs- l_ ijp • 1*^" aJIp a31U 

. ( h -f aJ j^Ua) 1 «^aJl ( frequency: f ) yly ( Energy: E ) tflUJ! 

. < j*y£S\ j*a*S\ £ j\j t E = hf c jjp+M Ji)l Iaa jj ^ l* OlTj 

OyiwJl Aili? CJlT 131 Vl y r J^UI! frJ ja)l 0j£* N 1JU Jpj . A-JU 4 SUp ^U3l ylyJt 
CJlT -Uj c 4s>ti ^-w-j J y^-oil IJLfc ^ ^jljJl c h C lull C-jlij . Aij^i lc aJIp 

IJLa jjA a3*>Uj Jai Ljj ^1 ^sjl^-ll ^-3^1 01 31 . c-jlill 1 jj£j Ol t»lx 3 -Xj Jj>- iJ>j 

. a^UM A^j*>0l AlUailj «jja)l yly Jv J--a11 

• jW- 4 jW- 4 jW^ 4 l^*-^ 4 6,6 t^jl— ^ Vi • jj^-0 S'te' ^1 U^H 

a-^ 4^J1 Aju^JaJl c-jlS"" 13| 03| . Jaj>«Jj A^x-iJ ajI j&-\ li ^iyo N Ol A^-jjJ 3 Vi 

. jj jJu* J1 0 jil 1 Oy.Oi'yi 3 /Lp JpaJ^- cil» Ji pj-JaU 

. l*V*» ^^P ^Wl ylj-^1 ^'3 A-J^JaJl ^V^l j£ t E = hf t aJ^I^* O j>~* -LaJ 

<~S V 4 ^ji ^ V'^J * ^ hf i^UaJl jljiil Ol lc : a! aJl* Sjuji^ 3^3 Uajl c-^05 If 

ol jSic V y^0» l >ry y l^lc ^Jl AilUJl OU — N, 0,25 f jl 0,50 hf JiA 

. v-L.^1 aJIUJI c Aj-^1 i j* a^xj^w? UU->1 Vl 0_pJ 



^ # ^ I ^ 

-4-iUaJl OLjJ-l fljjfc 'JA 0^>W» blJlpI 4 U iJL> 4 j-i— hOJ SiLil 

. aJIJu ijlJLi. La y Ui fj . ( l 5jj-^il ®Jla ^ Njl S^£i C-iK" 

pjjo- Ob 4 4JU&~ ^jxaJ Nl ^wLJ N u.yfl* *-JLJ 4 ijyc* ^1^4 iiUaJlj 

<Jj*ja}\ JjrliJI SjJkl p-pJJj Ljajl ^p-*i7 oJLaj ... cL-tt Nj Vj <1 ouaj N 

^ ^Ui bJlP ULaj 4 J jb\ J >*~. Jl <-^oi ai ^a‘ ^p! yjjsit Ob 

oU W . j-Ua* L* ^JLp ilii Iaj^$A» ^JUj ^Uil jftji il ^1^*1 uJUJUj . ( Ol— J-l ) ^JaJaJi 

UT ) . iJ^Jl iiUaii 4 -Ljc« l«J ( J^l ^ jiLaJl IaoUp ^ ^ ^ xa ^wd l ytjJl 

ol> ji! Oj&btl ^-$ij La ^»j. ( jtS^t Lj ^ £^&)t olar-jii ^-Ip ibjl iiUaJl cA~~?- Cobjl 

. bJkP ^$£*1 yljsll Ob 

. i-Jj-jail jj-W? ^Jp <-M E = hf *X5J 

4 jj - yt ijilil iwjxiJl JlU 1 *JLp L* i( -W^i Ot ^JaT.~j ^1 4 ij ^JaJ 3 f -tf jJLi^k ^ 

Jl 4 cJul? iLfcul <Jp I j +. \ *~a jXj OK" slJ^j <p |*i^ tfj-sJail Ol <iib ij . *4y& 
j~Ai ^ ^kait jU-^jt Jj-i) I Ja~i*A JlT . £j* ^j*y ^ IT OjilVj 0^) JT 

iijLL* 3 jj-^» aJj Jbf- 5 oJl^l 5^* Jjl UJ* ji IUa . ij jiil tyja}\ i.UaP j\j+: u«*l 

. SOiO^ o'bjJ 



no 



c3^ ^ X? ^ V' (*-^j ‘ -J* aJ*>Lp c->*^ 01 JiT ^ 

(J <J/^1 ij^IU . ciAi ^ ^1 vl.lwj 05j . <^ail ii^L- ij \jiy> ^ U j 4 ^£jl£w» 

A^r**^ Aw..^a i' cJL>- J-iJ . JUj i^j fS?* A 3jj-^» ^v-j£ jl Jl>-1 ^Jfll*w ^ |«JUil ^jlj 

. La>» 0^ l*l»iAA 4 l$l*P <3 Aw^yg OjIS** . i-Jjil 

Jai^uLl dJLi% 

# 4 

HjLm 4 \*0y+O>- frbjyi!' <jj 4 p-UJl (J £->j Aii . la...Jl flj^LyO ^ L^IP jJLj*^J A»lJUly-l 

N a>I A-i £ ^1 U-Abj 0^ 4 Ul*^ j^i*-jOI lAA Jb£ jl il . aJjJjr 

LjNjU^j . AlSLi yJ j^L-O <^l> 4±2jJ < J>- ji 4 jd\ ^f\j oj^j aaj ^ j*ry . a^jJ 

dj-Us li ulvly N 4 t^^v- C*»»j A*Aj^£3l ^L*JI Afttflj Av*j*^Jl Sj^>*Jl A-* 

. A>m— ll Sill! 

^•Nt j)jcj UjLlp SjLJJ ^ja<a:i1 ii^JLJI 5 ^j ^J-iJ ^jpy^aX-. 1-br l)ai>xXA jJLj*^j jl£* «^iJUJU 

Ail JL^b aJUJjj ^Pj 4 Oli Jki jtf Ci^)! . A»jl ^3-1 AiLjaii s oZa\j jl jlJL-A>b 

Jsf 3-bJlJrl d^jjJl ,3jl 4 3ty>- O lCj JAi lw< Ai* ycyA 4 b?bjr^ Ol kliJ-i . ^0>«-£Jl 

j^i-O (J E AilUiJ 3JUJb»- SjJaJ ^1 u OiSj 4 O ^Jl AC"! jlS*” . ^JkNl 

. t «^V 4-i-Jt^l Jj t ’^j ^ iiUa ^JtC H vlJlS^ . tiJLJtAj 

OjJji)' : 5 jj«^ jewji 

>Loi . 1 Aa^mjI^JLI 3j^m 3 Jl Am^njI^AI 3jj-^aJl -^-a3 

^-Pj 4 AJj-— ull fljl^il . C^sdJlj SiAl aS^>- ^jS>yjl£-. ^ 1*1 ^L-l oli 3Jj-L>- A-Sol^w. Sjj-^ 

|I ci^liLwAl ^Li ci^LAiAl ol L..;.«ii . >>i ■ 11^ 4 

. JA ja LT If a*; 

OluJajj C-JK^ . A-fjlS-w* ^P aJj-L>- ayijwi jjJb 4 A^oij ^UJl ^ ( yti j 

U> y ^ L a l *ij <jAaJlj Sjl^A-l 3 ^JaAlJl 4 -— -* Jl • aJ “* p JI^a 

. AjjI/^-Ij A-J^ 1 (J ^ 4 Sjl^lj «j-jaJl jJUaJ ^)l ajv^il AjjAI ^JuaII (J ^ 

* * 4 4 

jJ lp^Lya> 01 4 {j* pjAail (j AjjiaJl AjJ^>-1 U 4 U aLjJ^ 

Aja^JUl JL*^- lil . Ajb^i® ^ 5*^3 (J JUtfj lil Nl ^Jjj N jMj 4 {j* 

uL> ^jA APjlyXA obr jil a A* 01 4 A-iK" SJli l *JyA AjuIia ^P aA^soII OUr jil 

. 3 aJj-> 

nn 



i * 

^l ^ S^LLl L ^L +p < JpI-asJ ^1 ^a oLm^I oJLa Ol 

j-UoJ l|^i c W-IjaI ^.,<a> \ Otj^-fll Oj . oLnjaii)lj OIpI Ja<a.‘>*Vl <_....«« jA ULaj . 
oljil cr* OU'Nl j^J c ypl jjJLiwJ jtfUJ-L S^ywaJl oUj^il C- ^ bli . 4-JjJ? oL-->- 

. c-L-iil Oj-^aJl £-1 y& N £*-JaJl jjJL5* 

yja^ OtS' . Sjj^ajl ^y*JJ jjJb £-*aj 01^" <jl ^w?lj Jutil { ^j ^ 

o^yw? 4«)ai 4 t* <*l>- ^ Afi-y^* 4jjJ cAsj-^ 11 C-jK** . Sj^aJl tjJUL* jlM ^ Jlj* t* <il 

. 4#U»j ^lijjlj 4< CUA » i) t 4 j^U 4«ja» <oi 4l»uJ U JjiiJ ^jaill oJLAj . E 4oU» i*liU d jjb y 

e,L*\ ji Jif <Jpj Uoi-u; UiLCl ^Jp aJNjlU t quanta bj*^ ^iaiJl oJLa 

. JuUM wJULj ^ oUT c aUt.-* 

^ j . aJ ydl 4*r yStpj jjJUsJ t E = hf jJl t Jl^J U 4nja? 4oli» 

CJ&" < r ij\iJLj'Vl Sj^aJl oJLa Ol ^ oA jJp 4jIj iilb jy+ ^ ti jL^VL 

, jS* I jii jw«A ^ C. 1 »t»0 l|-'i Jg ^ AwnJI ^1 

* # > 
y Ol ^>»X SijLil yjull ^-jjx-Jl ^ Ljji l«bo 

^Jp LhAjI ^A Jj t y ~h « A »j Oi-**-**^ £Aj2j N O^LaII Ol (^1 . £jia*Jl jJUj ^Jp 4 -w*L> 

yU ^aj c oL^l o-La 01 jw Jij . ojJw? 4 j^U oL> ojJ Ua * i OLJUJl ) 

. yu a^yw» 4J>w« y* JT jJJbc 

yl^-1 oUaJl 01 yfc JLajII . L^p 1^.1 jo^^ill JLi 4^^ ibj J^Jail 0| 
i-fjj Uojl* OKj OjuII ^jL>> 0jjv^)Nl ol iiA)i . La^JUa; y^- ^\ o ykUaJl ^ AjjjjJ? c.->y 
. 40^Uaj 0i Jji 0jj^)^jJ 43lio JS** . aJLaJI oJLa ^ il J U ^>w ^_y#jl (JUaJl . <i 

Ij^p L*-L«o . Ijj J l> Oir E = hf jji-*-xU ^IiJLjI ^1j>»x*o* 1 Ol 0 ^*?1j jyiil Oh^ 4>^»J1 ^ jJ j 

c 4»>i i ol^VL jycj 4i* 4flta.jljLl Olijjs^jNl 40 U? Ol 1 ^Ja>-N 0<XaU ^)a-* ^*t>»i«JLl f j-/all jjlj? 

. Jol yl^J ji jA ^ jJl ^^*^1 jj* 4 jIj ^IJau^I c y[yi 
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JmJu gjj>- Ut . oUjJjdl p*\ jAisJ} ^y£ Jp a*j jlU! -Ui 

JO <J £v , '-'JI js— iiil J_ aij i photoelectric effect JjmII Jii 

. \ <\Y > f U J<y SjiW 
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s# 

c^soJ! a<uJ? 5^i cJK" ^ ^ ^ N ^ 1 p <Jj . jj-L—Vl jp*>- L>w?j Jii ^LlJLjIj OK" 

. * * * - 
^pJto t <U>-L<aj <L— *>- Ob <*ry* cj-jaJl . lJjlj^« Ulj\>-I C...« :d Jtf A*«j*>Jl 

^lj <J)\j j^£}\ t\jk\ ^jA <-PjNl <>L>».j Sj^lal* oUlftj (_£ jJj . \^1 4 U 

A-*ljjJl Oj^«j aJLiO> A^oJS" iSy** £^-^31 ^ ^Jl OljliJl ^ ^K^SsJl £^lyi/^l by, j^s 

^-1 A-PjVl <_^p £jOl CJ^~3 • (*-*“^31 (£ Ua> 1 Oij • 

. 4 jj-Ji 4-^ljl I 

Jl^II £jyiiVl V* JOa* ^ A^*\ flp Ojj^iNl cJlJL6To 5 J.J. Thomson Oj~i OK" 

I ■ ljb» W*~ y cJ*Lij5"Vl IJU ^33 uij . ( \jp? a-*£ 31 JJJ ) jUJl ^ 

» - « * 

£_U<aj 01 0 j~~£ ^Ua;.*l ^>*lj ^Jj*^- ^Ijl^w* bj . \J&r S^i-^Ol <UiUJ o\ c — Jrl oJLa 

^wJrl lj> 01 Oir* *-^J . Alb5" OjJ^lVl Ai>*-> ^jwd L^Uw -1 0^ijj^5sJ^[l {j* 4 jL+J? 

* * ^ 

^ Jliui? ^ail <ul f by 4 **jytA ijb lJl>- 1 Jv>-jj*m dj-b . jUll oljjj Ojji bj i-br- <-*-*>• 

OK *Ani < <*LJI f Jjj . oljjJl (^/•A’ljsrl ol L*-J* 1*K 1 j5k>j . Ojj^J^l Ojj 

^jl>- y£- djJij Ajjlp Olji iklJ^* Ui ^4^1 ^1 yiiNl ^ a J UjCU«J i 1 i-JK j-f^l iiljaJl 

. oljJUl 

Sjlil 01 01 Uajl ^«s-Wl ^ Oj^j Olji ^ ip^u-x* 0 /j Ol oilll ^ OK" bj 

Jy? OKjj^J'Vl 01 j jj^asJI Jji*li ^ 0 K^ . 1 ^ia>- 4 r .. ? «*J oUjj^J^l oK^>- <>fcvJ>l 

^ « ( « W <0 
c^-J U AiS^li ^Jp 4 Ur|^»l oljljOk jl «JLa Ol 1 OKj . l^lji <«^- 

Jj-Lp (^*ill JlJ^-Jlj . ^djd^lj A^Jlj^xJl OljljOkNl 01 j ji jA 

(JljJ U OJK' i-jL jyiJl oLU*Jl J,1 4*J^«Jl ijJLiisJl S^Ja-Jl Ol j^Jui Ol <»~*£ ^1 • j j^aJ 

. E = hf jibJLjl _ ^ <cU 

lji«-^ OK" . jU^u—Jl ^ jlJU «tj3{- j^p Jjjj UJli U ^Ui OK" . lijjx* ojJLJl 0 K^ 

3 ^ il-U; eJL-jr Jjj! ^Jp jp\ : ^ U Sjjil yw» ( jP 3 A>-Ij ^ 4 -,.w.^aj A>- jjJ 

t sj & ^.]a:.w ^Lj 01 ^1 Ijji Ol — Ol ^ Jai.« J (iJLilj 4 j^a 

0 ^5" l^lji Ol (J1 Ipi 01 tiiil ^ j^il 3 jLaJ 1 . l^lji <^*^>-1 <** 

3 ^ 3 jiJl (J js V>,Nl 3 j^Jl ^Ly S-^ J^X? • V yOx* 

. oKjji^J^l ^-ypyj \J*S ^ 4 ®j*^l bt» *x>-l jJUj ^ Ol 0^| c^«p ^Ai ! aj^Ip <y j^a 

j& yXA OK" . 1 j^£j 1 4 ^ }& ^ Oj— Sir jr* byy» £ ^-^1 ^ ^ N ^ 


V) 



• jy* £j_yj 3j-UI <~j ,j <tj£* UajI 0£j . JijJ^ 1 ^ 

Cj\~>S i J^Js oUjy&t £jyJ ^SyJUJI U> *L!U*0 ^OyJli v^" 0y-*£ l£aJ SjAJI 

5«A>-^ Ojy^M i-yj OK"" • SjJUl ^jyi 4 4*i; ^ c ^jlp 0£^ . <— j»jil 

(^jjj . UU 40 L>- SjiJl <ii»^>Jll Vfjil JAju iJL- <J\j 3jyw> i>«Ji 

I i 3ji £Oy)li <Jd£> ^AyJUJl ja ijai 0? y& £\yj 1 jU j SjAJl 

Jpj c 4yb* fjJLkl OlJjiJ 01 Ja>-yJ A*j . JprjjJi* ion dji\ 0y£» t Vry» 

. dOJlji !a£*j . <pL>- 0 j& SjA O' S-^= 

N 4 3 ywi* <Ujjai4 <*AJ SjJLjl O' <,£y (S j>~\ *i jjj^af’ Jb^jj OlT 

^/xi . SyiJ' jfjA Sly J j>- jl** cJA# ^ I J\i \££ 4 -JL 4 Sja aA <j 0 jy£iJ Jf 01 4^1 . tw-jj 

^ <—j-Ail d0> c »w ->~ ja jpi-j y r w? 4 — oL> ^jy y^ 

Ojy^JNl O'jja j^So y?l>- t^JHi ly* oUjy^Tb/' y* 3^]i-.4 3JLJL> Sj-iJ' 

4 An** 1 iy4 otr . oUjj^JNi djjfc . <j 

4^-jil 3 a11' 4 ijJJl <ju> J.^li yjf-iy^l yA> yy < 4 -**JI 4 J < 0 y|y 

. oUjy^J'yu aSw^i 

J*)U- ^ja 4 iy 5 ^ ^-i^3U)l Oy 0 l 0 ^»^ ^1 

^j-4 jk*e\ Oij-iJi 0 | . <Sj£ Sj*iM jri 0 ^ Aj >-1 ^oi^j N ^ . OljiJl ^jP j^UaH tj-iaJl 

4 dA> Jli*! 0J . OljJUl jUail ^ CjI^L] *-iNl jL-J 4J^Jail oljj-jil JljUlj . 0i 

^l*b>w-L l^jJj l*b! ^ t olj-i3l ^ 4 - s ^^ SaLU {\jyj oUjyL^JNl 
jlj <£ j>-\ 4jji ol c — L^- y 01 . OljJUl <S 

lj\Jij!* l£j . ( yP ^>0 jl -b N ^JJl ollaJij o\ < — Jrl o~La JL 4 ? y 

. 3j JJl oUy^v* oL^ - ^jp UUa-iJ! u-yK ^yP OiyUaJl Jayi*- d^j|y>- 

4 ^ ^ ^ fU SjiJI 4-jj ^ jy <aJS" o^U- jU) 

^-Ul iijj Jp jUll y<4 JU- *Ipj ^ ^jUI oUyl i*y- JL-jI ^ i,y4 ja jiiij 
Olji jl ^Jp Jjb 4-JbJJi 4ij y y-w? oUy| OjUJ . iLiJO O^iai 4 IJbj- 4jLj \j 

. ^i>yJU)t c V 1 J1 Ipa U 4 y> U ^JbiJI 

O' *^l4 ^fJLJU* . Ijl>- jufi\ yw SljJI ol 3 L>-IaU cO'Sij . L-SjS”" 3j JJi ^ iyC 

jjAJj . i->- SlyJl y ^JLiil ij> ^Aa Jyl? U^Jai ^Lj dj-iil 3^" ^ 

. SjJJl ^Ipy 4^1 4 ^ SlyJl Jy^ oUjy^^l 

c— JjJ «apL*w.j Rutherford ijjijij c— jj| Aj^J ^ju c-j^' oi 

, jl~Ji^A ^ iptwail xN-L 4 ^ L^?l>* I jc£ Uajl ^a Ji Ajyijij ^j€ . Marsden OA-yU 


VY 



^ .J raT .-i < 4 i jfi ^JJ^J^J if J *^1 ^j-Jl ^•■*» i S (^*iJl iJLfc 

£^1 J^-i Jp 4ill» £- 1 * Ol l_-£ Ifi* '^S' Ol If^^Ul J 5 yb JJaJ Ol A— Sj^Jl 
yr (jj . L)j— i <— iL* JLitf- lJ*- IpL^-~* j£* ^1 Zjyjij Ol CjA J*J tfl • *4y* 

* <Jl*rl 1-i> ^ oj Jia (j-if j_^ jJLj ajH jy** aJl* 

jy 3 ji 

J^jw Ol (Sy (jy~ i t J dl^j^Jil a>-j^1*I J ajsJ *Ai jj* 0l£* 

b-* JjL>>i> |1 (^Jlll I -1m t jj> ^1 ^^-J)l\ Jp <j^i (l c Oj—i *1 ^p 

0 * 

il)j— i JK* . U»>^J te y^» ( ^U4 AjlTi J[ AiL>l ( J^> OlT . o J+* JA A^- Jij^J 

. iilLJi Oj— Ji oLL-^- J Ujsl,^ Ua>- lJ l j l , ^ ! ol <i-J Uj $ j^f <>-j^ f^y^y 

0 

J**tf j....m.* J| ^UIU I Jaja* jj— i £*1^ a— iJ \ ^ ^ y~ J 

J 4 : .u»w jlJ> a >^1 Ijjj ^jufLjyiJl y y yh\ oik tij \*iy ^vaiU . 2jyj*j tjiy 

* AjJji Jg OUjjsfxJN^ 

0 d M'S 

4 if\j v -— *- 4 c-iibff ^Aj . |I UJl IAa J otj jil t_A>-1 ^A Ul^JJ^ 5j^ 

JT £JS j! 4 SjJUl oJli £J>!-\i ^1 £ jy*i *!y 4>* 

5jJU j^j ^\j <3W^ iSy~^ 

tJLS^ : JtJ— Jl jtT . i-AP Ay»joJ ijJLU Sj^oil <J^j^ 

jyjj < 1)1 jjp- J*V IT • 7 ^ * 7 ^^ jJ ? Bjl-xi bpk* JJaj 01 OjjvSi^jJ 

3 jJLj* A^i ^ OJJtijJ 4 l^A^l <^J *Z£>jut 4* J ^ AmP^Uw 

4 aJp Or 4 ^1 * ^ jJUa> jl <l>jd J^4> 01 Oj^^Tijl Jpj . ^'y- ^ ijS* 

4iiJi i^.^j . j 4 *^ ^ ^b L ^ j-JUaJ V jl 4 

jt Jl imr +~^\ j 4 ^T ^ 4 ^ 01 AaU# JL3i^ {^ill l-Sj £ li iJlA < 1)1 

. a 3U? jl^i3 J j^l^I ULT «lyJI Jp -U3^< jl Ojj^JMl 0L2« ^ jl If 4 IjJp ia.3 ^ 
(OljJUl ^ jj.^a:) ol J*^il 0f*J * Ua»Ua[^ 1 S-illl JUjj 3l>0 3jiJl jl^ OJJjjj 
3j^jl CJKj 4 Jj i-»- J| ^Xt!l ij5" c-jkL* <»1. « 1.. :< 1 lil 

jdJ aJjjsJI ^s^JI 0 » ) aJjIa ol^ jJLii*- J^lil ! ^-Xi 3 ^ c,.aI* J^ a-OspjNI 

I 4 K O y+Z~* 3^111 lUK" l-i^>J . ( lie* OlijjlJi jJ iiliill iy O'V 4 AjU^jl ia^jjJl aAa Jp 

. ^b* 5 ' *>*^1 

Ol aJ ^ t- 4 -^* djlJL* Jp yj ^jJuJl> AalU .La4^ 01 Ojj^Ti/l Jp l tl) 1 ^ 1^1 o^J 
4 UL»-l AiUg jlJUpN aJLmij Ojj^'Vl 01 4 A*U^ <-i y<^ cjJaJl <1)1 OJJa ? j-Uaj 


vr 



ir* ^ Cr** til ^i aJI—J^ . aiJI i«j-> L>ij U, 

iiU? jl-X^J OjjC^j^JJ « £yj | ^Jl U*jJal I 0 £ jl jy> JjU- ^JJiJj . ^*JaiJ J^-io ^1 4 
O^ jy d* ^ • ^t-* ^ (* jLt^^ ^ ^1 aJp « » <^3i 

? tjJJi aJ \JtL& . ^jai:ll L^ 

jii bl Vl jl-W?l U N SjiJl jL JjiJ L-jy £-j?> Jii . <L>L~j j£» JiJ 

^ jI-X-a»| aJp Ij^ia^ Jk Vlj 4 Jail SjijiJl a A* aJoJ-j 4 J\X* ja JbA 

jJ^= jl d^ aJI ^iljilj • ®>3a>- 4 aLi ki3j*^j Ua>- ^ 4 Ua>- tjJUjbj . 

l£*a 3 c~*-X>»i--l -li h jl j*J*i j£j • y^ cj jl «b V h AijliJl jL t* Ifiji Jii . L^A>. 

N IJUIl . iM jP (Jj l^Uai*! <j aJj-^iJI AiUail ^JaiJ ^_~iJ dJj^j 

• jy °*^“j L* IA* ? ci-S" <j^b Y SjAJI *L£oA Liui L^Ijl>u-J 
* 

jj-JL jyi3l A~ » — j *^j£o ai^p aJ jl . *L jyiJi ^yjt* ^JS"" ^P LiU- Jju ^ Jj jJrl j >+ Jl IAa jl 

Ol-b>-j ^ iij> j ^SvJ jl Ljajl ( j^oC 3-L>j JSj . a-jL» jyjil A~*^Jl Aj ^LaJ c-^i* 3JL>^j|j . Oli^j 
« <■ « ^ , 
dij jillj 4 tAi* lx»y ^ y^p 4 (j j >- 1 ol-x^-j *^y ^ aj-Uj sj^-j ajj^^JI 

• cAi/ ^ 

« . ' « . ' » 

4 a-^»j iiL» 3-^-j IfJ . olJL>-j ^ ^ri)^ U<ajl Cr^J * 3jl>-j oUj 

h jl Jaj-V < jxl . Ail— v- — ^jp S-u-j Ijajt 4 action jjJLj^l a-^ — j 30a-j 

• 3 jJ-L* aJU? U jl^JI aXwP jlj 4 4 ^j|j ^jp 5Jl>-j -X>o jl 

IJ^j . AiU aJxaj ^jP jy»^» -Xa-j liailjt |*'^“ <ii ^ Lki5^ ^t2ij ^1 . i^jljJl 5 

* 

( J-m^L>- 4 ^ jly)l ^)*3l 0 ^ . Ajyta ^r ? .^aT A Oil li^>- jJ-Xj ^31 AjajJlj V ‘j^ajA li ^>«iLl ^wirl jlT 

i3^>wJ J^f jjj^Jl jlS - " llj . Aliltil AjaiJl ^^P d-X*-J ^-Js-I ( AlPy— J ^*Js-l aJL^" fcljjf ) ^liXl ^ 

'*3> Jpj . «ly3l jyj a^ ^L^j^Jl c^iUijJl a*w- ^i>- J?Ij^ ^yy UJ^I ^ Sl^JI Jj>- jlx* jJp 
? jjj^JtA) 4^jljJl ^^*31 ^UiJ 3 Jj>-jS^ h kiij^ AiU ^li>w-l J^i . i^jlj ^jp jjj^J*AJ j^j 

^>-Vl t-i^ia3L; jJL— *1 . Ja-^ aJs^^* 3 jyw> 3 jJLjJ jl jlj— Jl IJLa (£j** ^ ^ aIj 

• ^lAa^>l JLi^ y*-3l If' t dJL-l; J^>- UIp s/Jl jji ^ iljU JaJjJ 

4 s/3l ^jJb" c^pj- UIT cJli . S^Jl it's* o^bjl U5" JUJtJ iJ-b JLU ^Jl 3jill jt yuiJ Jb'JLP 

• ^jb 51 J 

A^pljJ 4^jJs>i UJLP ibjJ APy~«' jl Ja>-^lj A^wiJ Jb JLIA-I ^P liijb* jVl j^ ) ,<a> 

j*-P^j 3 ^31 a A a 4 ^ jxll ^^ 1^3 4 Ja-il-lj a3s>^ ^ il 3 ^^31 a15^1—» ^p j^L*ju alpijii . ^p 

# 

j yfi- ^jp A-pljJ Jby jV Ijjfc 4 (^jljJl A^#J AIjU A».jA; laa:A^ 4 A-pljJ US*" A>ljj3 AP ^ JbljJ 

. jljj^xJI ap y«w -XjI^J (JwXaJ ^<aiUj «x3 ^ ^ jjil ^ v **^ ) < Jljj'^3l 


Vi 



<P y jl iij-U SljJl J y yl-dl jywail 0 i^jjyA J liii 

. * 4 * j 

Jot lJuoj Ojfsjj Ljajl btt jlJLi* jKj ii/tt «jl*U 4j Sjijl cJtT li[ l*ti 

^lill OjijsJl 0-i[ <—A*yt * b*;t b* - * jljil 

jJa# <-*— 4 5-i->-jJI ^jL-dl^jlj bjp ol \m^> jJ^A jy y y *li) * 

jluil 0?j 4 u iH i^ijt Jjry 4 3Jb-lj h i-l>-j c^jL-j jjjC^J^jJ <£^1 jt <yy <j£ jlJllt 

* < » * * k * 

3h <— y f • ^j* y\ -Jbf-j* 4 2h <£jl— i bjjj Ujp u *• . Sl^Jl 1 -Lju *j3^ 

. SjjJJ ^J*>- b-jjA jy . JjVi ^ JUjI ijijL* Jb»j* 

o^bJJ 0? oljl-dl ^jlp tSy IJLa ^ ^ 

jtaji jtjlil jjoil - IjJJl ^*A \yJj Jj-J j*_J 4 JUj \(i JJ^ LaLM | | ji 4 4-^LsM 

. otr oliL-il ^JL- ^ jljH 

0 * 0 . 

^jP jJ»X 1^ C-. ; m L— pIsd! J^J t)| Ji . uJ>\ .wT^Nl lA> t^yi ^ 

jl)l <iL.t >^**1 . SjJlH Oj|y ^ a i . l .y -^>-j 4jl „ djijuc ^jdJJ 

^ {j* {*\y jij 4 <i jS ff' 4 4^*->w» t£y h 4-X>-jJl y iiiiljC 0^ ^ 

^Jl : ^L* jlx* JT ^ 1 jil— • Ojj^lVl ^Jl iJL^U)l Ja-^-l 4 <ip jjia^ 

d)i U ^jl UJa»j ( _3h jt 2h y lh ) h ^ Nil*! dJ-Lc 

dljLpNl ^ 4 Jj^< 4*jl^Jb> ft-VA »Ai^.3j-LJl .» ; jjJb 

. • oljtxUJ 4 . . j 3j 2j 1 4 4>w>*-*aJ1 

M UajI Laj . <£yj> iiUt» ^-io jl j ^ji I AJLpU^t I Jail lJ> yb ji 

Jar? j Oj^lNl ^li ^Jl alfc quantization ^U^i-Nl -Xplji) c— - 

AlUa 4 --— jl-U U-Up Uj-^9 j-Uaj Ji UojI j\ll vlJJi 

jy** ^J. > . :^ lj otjljdl ^Ju iJUail tijjiJi <>- ■- > ■ L*-LPj . <J i>-Lil ^ jl-U J£* ^ 

- jlx* ^1 yiat ol jy E = hf 

4 i£j~miyt (JiAfbJl -L>-\ ^ °[ ^ T* jib / (.Jj 

4 JI ^~jj t tf' j^bait ly^ \ A A • -15 4 J.Balmcr 

<jri (^"b-j t-i-Jait U> 0| Jj 4 tJuJail ^ y\ +~ 4 0...- J ij^LoJi o|^l) 

ijjL* J?jJa>- *JLp bili iJaj ijL^aP ^ <1.1^1 Jju vjujail jl ^1 . Ojii> jijJV^j^ 

. OLm-VI L ya»j laJLll jl 4 J»jiai“i li> yj 4 iaJLlt oU*-*K^ 4 

0 i t ( 

4 Uli y ~ >- 4 Jj 4 ^ vi a; T 'i/ — ooylt jl iiUJt ^ «jjait 

jU- Jjp I J^l? *)cx^- ^^dlUl - ^Whii Jlj Uli 4 £jl 

iiUa J a 1 # t. . .««^ tl)^ ^ J a ? »*«j ^^1 * ^ilj a y** jy \j^ 



o'. . 0,^ \}\> $ 

sl M .9:4:1 0\j\jl\ j^i\ 

<. ft-Xs-Aj h ^i\ j\ jW 4 

43 oV-^3 {4 j^«&\ 43 

j* o\aj>>3 (9 JbJiS) j\A\ 



. djIJL* ^jJl Jl lvx>t fA]aZ*J\ Jj c jlJL* JT ^ 

«i> £-iJ Oi {J*^i OS*" AjjIjiII Sjiift Si | ULu-l I «13 iaj j-iL» oul» OfcT 

{£y* c A^Lll Cx*^lbU>i jjj** ^*AP i£y* aJ j«J t)l lx_j • 1 c)ti~**Nt ) 

<^JL )1 (JlJaJt & j^LaH «.j-iaJI yty l*Jj . l>jjJL*? i-Jj-jaJ I Oiytjlll ^ <jyM i-XP 

cJuiaJl jy-uiJ ^Uai-»l IJL^ftj . ^>-1 jljd £-U* jlX* yuu 1»JLp <up 

. >i* a1«*n ^jui ^^jai 

jjj^J\li . Ijbj- a u > ^Jp vU>J o*^Ul jj) t ^Upj J-** <ii)i JS*” 

Ai£) . ^cWaj Sl^Jl J y- jjJj jl y^ Si 4 j A*-U- V j* *lyuj cj^al\ *-waj </*xJl 

# * # * - * 
jJLUlj c >i Ol l£j~* t £w 2 J ^ C aJp Uj . <L ?0 ji ^*1 <^f U li-i Jaaj V 

. A>-Lil oljl*xil ijv t)l A^Ip jjja^j 4 OjdJl £j jtX* jfc 

jl-t* Sjjii jJUJ N *>0L1 <Jp l*-. ^11* *jy* ^ **-1j . J-iii iiJJi <***£. c)i jy JjU- Jlij 

* ~ 

Sjj-s^j I UU cJU- JLii iJjit* j)f Sjj-soJl aijfc CJlT l . L» yL f jJ/* Oji j>“\j ^L** 

. aJUjJI «i> <»jlUi }1 



VY 



Ol \Ajlj ob - cJi» c Uli yT yJ tiJLJl^L* ^ wlb 

Jp Ajj\ tfjfi- Jp dJUiftil ijOJiiJl jj-^ll y* 5JUl~*» 4-S^Jl djjJlj jlJlll d ^ 

l-Uj . <£;y jU* Oj£j Ol e/**J _>fr* 7^ 0£" b U1 . djlX* 

j . I I ^ ^ 

i 4#u? ^ ipjLJti oUjj^'Vi 0i (Jf' J-U i>y>lM 0t yAy < y~ J tta JyU* 

• CSJ? 0y jl JJi ^ *jy* 

<Sy>- Ja^ SjaII «-*-*) . <Jp <Ui — ~ : .« iy J*“y yyJ Oytf 

. Ojj^iVl i£^>- ^ £jL**J <yJD dtx* IJubj t ( ,J*^ ^yf 5 ^ ) <pVi-Ul l^l </l 4 4*yb 

y^J . ap^LmJ *Lj 1 ^ iiU? jJUa» 0^ aJLp t <JL (w ■>.■<■{ 4 OjT^iVl ji L^ajl iiAJi ^ycu*jj 

• ^ ^ ^ £V 

, cSu»- ^ \-^ jw\ ^Ju>\-» b\ 



. <«Ay*^ O^yiVi \. , »\a a i \jVw>> ^-jZ <, jy <^\ j ^ <, o\jy^si' s l\ 

VA 


i ^Lll <J c aJ-IpU Ol £ $ JLij ^-\Jj jl Lio h*c£ 

yy~£~ j^> ^^5 c i*A^- 1«A^- 9 <Jj^l jljdi y* S^aaJIj . Ojj^^JVl \y& 

jUH JJ 10000 <*ij <^-iJl jl-xll y* ojA^\ Ul . L~J ittU a jii jb^ . JjVl jljdl Jai ^ 1 ** j 
lj-^ jljll Jb* jpj y& t <J/^I ^j[ 9999 **+*j <^*jJI 

y& ^Ia- 5 »VI jyi L*jjpj . L~«j 0 U«* 9 jAa}\j 4 10000 ^*^1 jlLI J&aj Oj^a 

t 4^1 . <^JlUi)I ^LjI^J.1 1^- Luj ^jl £. yk5 A>-j jlLail Ob OljlJu* <jv Oljii 

l^Jaw.) j jd\ ^juliJl \jjS>j *jJij+s.H*\ jS^\ OJj l^yws* yJcjl l)K^ l*AST" 4 j>-i jwO 

. ^jlUJI JU£il 

Orl^-i vl«s>- Vl jJ-iaJJ N . j*-^Jt jJLil^L* Olf - ^ (Jj ^>-1 Ojy^ if* jy «iij 

. Ljl j+z*J\ ^ UJi l^i jQ ]iu Jf ^ aj~lUi)I JLpIj>aH £* ^Uai o*^*£3l I Js\yS\ | <1)1 . l^Jl 

* 4 

oij . j^J U>^» £iJb O&j . principle of correspondence jjlkJl Ijl* U Ui*j 

JK"" jlj Ljl \j*s+m\ |l Wl jJLj Ibll O^P Aiij 4 aJ^^- 4)1 jlj~-l J>“1 y* k_jj\il <5l J&pl 

» - * * 

. <wrL*l AjLa>- ^Ja-aill ^>J 4 iyy~j Ol^ii lb LujaJtJ 

4 ^ 1 ^ 15 ^ 4jJlUi)I ^ 4 ^) ilJXLw-l ^;jJ ^ 1^4 (juClJL* ly^o |1 (jvjl l^fclo^Ml 

9jj<k*a)\ yf* I.JLiCUm.4 £)& 4 y) l j a„il ' l*L*i 3 <3 ^ jy l*bA . i^J^Lw^-ll aJl^> 

. oljiill o-li jULaJ u r -w» yf' ^ ^ U IjyuJ) ^jvjl ^ > : .^l <l)|i 4 AjJLUJI 

#JJ«sA jl 4^4^S^il ol^uji ( J-***> <3 ^ O^iw j ^ 

. 3-iUJ 




Jai Uaa»«* Cj!j U Uf 
Jo* j*J\ CjIj U 

jX* ci/ dUi £*j 
. fcrjU Oj& jt *-*/j 

Emily Dickinson 


A « 




Ujup 



AaIa* O-j jy OljlJUJ . JbJl>- 5 yy jl 0j*il3 ^3yC ^ <*Pjil ^U d-ofcT” 

. AjjjjJl oif^-i jJJL? ^jU7 \^->* £-iJ ji y Lw» jjii£ jl oUjj^JNi ^p jifj . iJlsf 

C/y. t» Jsujj ^jjl t E= hf *_->**)! dii*Aj jJUmJ] ^Ljx* v-~-* ^ -b N ji <^JJi> <Jp 

jl Ur ? <15" dJJS L* 4^ <5^-1 jjlj y\y y>y iuJ^ail oljy^i 

A-~*bJl (J | -b jJj i ^Ixdjvji ^-iL JLai 4 jJJ 3 ^jp j*-U- iyy? kiJLil^w- 

(£jyy^ jy^^ A j» «J jA}\ aJUI ^A w»jN I ^JL* jy*Nl <-Pj jJLL cjiru,-, . Jp cjjall 

. L.V.De Broglie 

Jl* o Ji aiISIp C-JIT . <i» ^p JL^JU SJ*>L- ^ j~b**^ 

^ ^ ^ • ^ 1 p ^jlsJl ^»JLp ^ ajwkIj^ ^rl -AS jlS*" ajI ^-^W 1 ^l Ai^jL-l ^jjli \^>" 4 ajj^sJI 

i yZ*\ ji <£jJ ci-J t»j . *LjyiJl i— 'ij-*J i**j-lil ^1 oi^ilj 4 yijy 0 ^bjyill 6 oy>-\ 4jd\ -Lb 

A-lUJl s~*> j£-\ <^1 IjL^ y>- AI-*ljJ> ^JaS ji Jby^ . jl&Lj j*^Jl J y- J-Jrb 

J&s\ C-j . y~~Jr\ I ^>-jll ty^ if Jp* ji ^ ^ Y t 

(ju'^U 3JLP 0 yljj ( J- s <2j ^ fry* tyj*^ ji j>y ^r*Jf Ob^ . c^ j ali iJjLJi 

S^lll 4 S^lil jji iiUaU ^ jJULA C-»^ if 4 oljj-iJi 

. Obj7ji cU-^— Ol^^- *jJb ji jwj 4 J< 

. ft^i A<ui» ^ v^i duality J vPj -Ui 

jJJj yiji# jytJ iiU? ^ uJIif cAjyyd\ L r ~w« ^^p ^1 ^b>-( jJDJUj 

. <^ry* iS i uJIl^ Silil ji 4 iJLp <iP- frbji jJ 4 <J O^Ja>* jl jiSj . Aflf-jli 

i£y* 5jJJl (J jj*^ ji i^A, y jl* Jjij ^Ji 4 iji^i)i jy <*>~j IUp ifjyy* jiS” 

Oi^>-j Uw>w» bJ^P Oljljii aJlA ^ JL>-ij JS - ^ jJJjC jL jj^xJNl jij 4 W> 1 >- oijiJL* 

« * * * 

-Ui 4 (S y - i t^i i)^ JjJcS'j . h oU y aj j^S j£> UU->1 <^i 4 <^ji>ii ^j*ll 

. standing waves 

*\y jLfc^Ji y^ O jA) ii| . ifjyf oij (^-iJi AjLiUsJl (_£ y jU^ji yj jijr^l *)aX- LLl; iil 

« # « * * « I t 

jlzJL* IaJ^ ijcS'\*# fliiji? 4j i (^<>1 4 «i^lj 

0 6 0 
y ^jJi i-i> y ~* j . Ai* 3 r> jvj-: aJu&x* iS y • W jii A-jto ^TjJi jl ^ y ajL*j ^SyA LJlj jJ 

^jp |*^“^ jU^li sZjy^j . jJjJl ^p’ jljvftNi jJxij ji jj^ jrv^ j^jJl ‘. 6 ytm *>A 'bry 

. OjAlJlI A>- ^II ei> 

A ^ 





JU-U-l * y^Jt J y^\ I j! jUl iS yj £y~> Oi U*1 J* 

* * * 

y* (^Jdl Oj-s^JIj . jy: t aJjI? frLiwiL t <L>li aJL Olj liS*L* JJaj yjM Ol c£y 

c A-a^l «A*j . JfcLJt Oj-aU S^S>L» I *-j il^*l I 0j A «*yW 

jp iSJLp yjJl lwa>*i; lilj * ylydl </**-* yV harmonic 

. ^TUI ilaij ij jojlyjfcl Jy5y>- c£ y 

AY 


Jfrli ’a ; J . AlUl t ^ vU fl> Ajji lil jJ^Oj y^Jl <Jy> 

£A > yj 5 yi.-M A*-^il yly .itay jl$Il y^Jl ij JLaaJI :>Ap jljijl/ j . ij5^L- <UiL JT ^Jp dJip r Nl 

, ^4^11 t aaJj 4 m 

->Ap jjyj jlX* <J C-»ljjj^J^jJ (£jjyJl .iAP tjv l^LiJ ^jyj-5 JLaJ 

jl h ^ 3J^-lj 3Jb*j ^ $y* iUlC Jl A^jC N SjjUl ^ yljjl Ojji^JNl tl)J . 5 **ry* {£ JLiJl 

UU-jal <£j L-j ^1 t gf jljJl A>-Lil AyUaidl Ol^ycJl «JUb < J^i . . jt jt US^ 

? 3 yaivJkl ^ly*Nt (j U A-Jo pP l* ( Jf>Lij Ajfrli i h y 

<^TJA 3jj-/> Ajl ^ £->■«*(? iJp JLiJl JJlP jl y AjLicJl Id* ^ (fjjij* ^IsL^-N <^J0l l)K^ 

* . * 

villi* 3 jt\^A ^Jp a! ylyJ'j . JrvijW Jjkfc t Oy-Up tiALc Aa*-y* ^ yjy . i jcu~* 

i 1 J\y AiUaJi <1)1 Uj . Ij^Jbj l JjJp £pl ^JUbui3 A_JUl 3 ytt^U A>- U1 . Jj4P 

Jili' 01 Jyrjj-Ul 3y ^ JpNI olUJt oli o|; 1 juJL 5 J*i t E= hf ^*5^ jy-A ^-y. 

? Aolll ^ JpSli Vrj^Jdl Olylyll 


<y*i yj c£>b! ^>4*5 1 <£yb v^lT yj jj 5 ** ^ ^ <£jyy 

( Ajjlll *&r\y\ I *j t jljll £^L~JI <jy .JjUj 3 jy-^ ^ *A>-y l)I p jjy . *L3 

ijl JjiiJ Oi «iP i ^S liU i y >- T yj t j! ? jy ^3l L 


? 5y'b J . 


--■» - UJLPj . jy O^X» ^ Jays ^iL ysJ 5 Ajilii A*r\y\ ifjjij* <^A ~t £'\ 

^li Ju\ 01 : c^y-' a_JL>X* v>Lj aJ^Ij J*^\ j\X* jkJ\ ^ ^>-^\ J>W 

j£"\j JLjJLP . Aarjil (Jp i>*y-AL» yluH ( APy-Jk Ai^il ) 

bw» csy-i 3y* a) OA5"Li . Jpt AiU? Jp t jl-xil jA l ^ jJa)j AjU .»>- 

. ajLJL^I t» 

Aa^^ii jJp h J-ol>“ c^jU-o c jy OljlX* JT ^ c 1 P UjUl 

4 * > 

JyL . l£ b p** aJ IJbJL^- IJLxPj . 5 yc~*\\ 

. p — JL (^1 : L t Aar^ll jyu ^Jp <Ay*Ji* siJb'Xj oU <^jl*~j L p i ^liJb’l l)Ij jyL+*jJ\ Ijjb 

j\>Xa • jji OljlJL* jy~*> AbJlA-l ij il jJI UUb u-iLi^S^Lj 

Jb N ^^iJl JLAaJI ii jljdl t)N JUp ^pl aJL Jillj c OljAJJp aJ jljd) . 3 Jic~*A Aa^ &jy& 

jlx* ^Jp AilU Ul . t AkJip C»*«* t^JliJl jljLtJJj . A .»ai ^LaIj ^aij Dl 

. L t A^*jil ^Jp h J-^b- aJ P UJjIj t Aa^li yly y 5y h ^ jL-ji 

# - ' L , 

l )\ j*y jb-v?lpJi OIjIaj . ( ) <aJ y» aJI SjJOI . fly U oL-jalj J\ 


AT 




o\ . ^sV» v^vy* jy* 4 * 

. Aj\^j i\iy *i % jo ^y^\yA\ o\ . 


i^ j*/i.‘> - t j+**A> ^J*>\ jJJL O-Lil O^jJil Ol . 4J&ja 3 jJ3s**m» i^-j> 3j^*^ ^ liljjl 

olj 3 jAZmm.* ( *^ry^ jy^ I 


^ II I 

«j> fJi . V*- 4>-jjW cj J-ys^LaJ ifjjij* t£ ^ j-J Li Jui 

4 3.3.3>- ip-b 4£*-j^l CJlT . \ ^ Y T fU> i«*W ^ ^jLJl iJS"" ^1*1 Jai>uil ^y^ut A^-jJff)l\ 

*^-jd N 4 jy* U-y -UJ SjiJl <*m\j* cJtT . JAaj ja ]&\ Ujj 

jl£il ^ ’j jJ Jsjiil IJU jy iiyU>* 3^3 ^1jj>*i~-i 0^ . I Ojii-l * 3 ^Jli\ aJU ^-eyf 

• ®*!)i <*-*£ li-^i ^^oyJl ^*1*51 ^Jjt>v«JD Ijb iijAA* *>UI jjf 

* * • * * # 

4 Ljy>- j-Lj Ji ) : t^lar-U 4 'Uo^-Uil 41>dJl ^Ljapl JL>-I 0t jiSj 

• » J * 

o*i> (J* ^,y 5j?W Jk J~L* -U*j . cJLi £*j . I ! c£-W> U>- 4^J 

. Ol>-y <>- y („Jui^l 01 ki-J U JL>-I 0t aJLjJI 


Ao 







l)I . <J1 5^jP gj*J C~iS" -b* . ijj-^aJlj ^IlJLjI *LaJ 

JjA* 01 tjj-J ^liJU*Al oIjL~>- yj . 0^1 Jtf SjJJl (J t_-5"lj? ^jJl "a>- ^i! 

« 01 4JLa;J0j . ^JL O^j Ol Jj *y t yip ap O jy^ll J^l ^ L t i£3j*. 3* **-y 

jLL» ^ $.lj*-l 4«0a; yy» JjU>Ij tu> c Ojow? Jbj- 4jji oljlju* 4 lJbr S^JchaII oU-^il 

ifjjij* **ry CbS" . 3 y c3Nl a*^- ^ 1 j^ I^Ca y yaJt ol>*^Il 01 1 JL* . ji-^-iu-Jl 

. l*A 0*^AJ OUj^l . AijaS" ^wJr-1 £A jwJ Aj^lil Aa^ll 01 ^1 . <-*** \cs > " f*~*T 5->-Ua* jUau 

4 S^Uii ^*-w?l . ^wJr-1 ^l#Jl>l Aj>- ^il Jjkj 4 ^M^l 4jl]aj Uj^ jyO 01 i>- ^il y ly 

. j A^y Aj^Jtll <iJUL> . Aj y*A AaaaI? 4 ff^Oall ^ 

Ja-^l l®>l*j>- (^a/w OjU>-l 4 Ljjl (J Jijj JU0 ^&y SJbjJfi oLaJLi^II oJla CjS" \^jj 

ji oi>* coir . yuji oiiu^i u^i jSl os' . so>j,i osvyi ji i 

JJ1 4 C. Davisson 0 ^-ib jyJS' . <£jy$ 1 4 J ^J^aJI v*^ ^ yttUl Bell 

OS" gdl olijj^)^|l 01 Jk>-V Jtf OS" . Li jA Ll-> ajU^.1 (J Jx>-V oi OS" 4 ^ 3c& OS" 

A>%j[llj AIAj ^^AJ . ^AJjIa ^J^aJI k^jlj^jiJ AA.Jfl Jl ^jU -ll ^P Aj^I£ 4^ 1^1 ■•■ * *« * o 

• <^1 jy UpiJ 

Jwlll ^wb jb Ojttl ol ^ »t«l Uj . Ijjjl ^fwlia^fl -Jx*^ 1 O^uM^b ^yj b kZ^ jS' 

^ . oljjj^Vl ^-1^1 Mj o>>- 4 Elsasser ^LJl j^Ijj franck dAjl/ t 0^' 
JJ y Aj^lil ^Ij^^l fjf’ jy* 0 <^0S" b| Vl ^a (^1 I oOA 

£^Uai«-! Oj—^b ^^Jl 1 ^UaX)1 a-^-j j 5"UJI ^Aij. ^Jl^aJI ojji ^^p 

jui-Jl! L aj>- J ji» ^Jp ju inJ «JLa cJS" . oljj^SsJVl 5 jja^» U-aj 01 

Jjl 0l^# 4 0j-**NA#b obLi ^tJli blj liliJl a>< jvJl coS" . p = _ll_ ; j j~' M ^ ^y 

. tfjjty cA*ry >yrj ^ ^i/r 0U^ 

( A^» 4 SjjJl o\y 0_^i^il ^ — b~. y 4 OjjbJl cj\_Jts^"l . cyjLjHuJl OjJLw 

JS" 0l $.L*Aa] 1 iij^l (.iXl-l-jj . 0^AA*A?b olj OS" b bli (^l - ? ^1 ^3y 1 y*^ 33 *^ oyijjyjJl 

yaS^sd- Ob Sj^ij ^Jp <a«j^- ^ o\ C a-^“ 0 )>- C-L-jl bJS" aj>-ja jJjj 4 Aa-Ost- OS" U^.a 4 ^a>- 

. ^Ja. aj £A Uxaj J^-lJLJ 0l Ol> ^it dJli £*3 

O^ly Oj-Jljjoiil IJj 01 aj>-j jJ UU OS" UjJ 0l ^Jiyij . Ajilil oU-^il J yi ^ 

^^-lUlJl l*if- y*A\ ^aa l— . OflAj C . aU Ji Ol^-^il O-jS" Uj il . O\^-a0t1 5y-jj 

i o** ^*^3 i}^- 4 *j^ ^ 5 j^i 



* » — * 

0 ^y>- ^ Jai* ^oV-j*** . Liaji ^>-1 Ji* OfcT 

L£j£L« O-U^ tit* ^1 ? J>S)1 jlx* y* jAl U i^aS' y^J i 4jtUil jjj C^jLb*j 

d^lli J' ^Jj«A*j ^jj i c^L* -iJ ijr^i ^ Cyy^ V- Ot ^ djjJi ^ 

01 Ojj^J^AJ LL^gjJ 3j jJl y+*& *£* jk-\ cJu-^d <iL ^1? iJliA 01 Jb V . <^r olU JbjJLt 

• <j* <A* ^ iiUJLl d-L* V 1 !^" * *y& <Z*U? y&\* £-£jj «jl-b* jyu 

j>* Wj : ^ £.'r’ 

•* 

* * 
y^fi li o )y*& {J^ Vi • ‘OWy ij^y^~- JVl \e>“ 0£" 

. £-iJj V*U? jou UJLP *b>- V' 3j ^LjajV <>■ t>- l liili y* <sj-L>“ iib> . SjjJl 
. oljJd! yfi’ jy~i.il o^K"" 5j<5:.Jkl obrj^* Vj SjiUJI oUjj^l ^1 it 

. a ^ iJl <>- ^11 «j^v<s» jyu ^ ikl * 4 *^"J t &*j \ <■ jyiJl /jSvJ 

* * * * 

jf yj -uJLJ SjJlil jl j£"" . Ljl^wd L-Obj LL^J yuijj-i itaU* C— *-V# JbaJ 

>_J V . 4-0bJt ^ jjgi; ^ j-^ J51 iiU? jlx* ^ Ojj^TVl 4^>" b)lj 4 jV 

f.^* y£ t-XAj . 0^*^' J-Uaj 0t 4 t* iiaJ“ ^ 4 4 } ^ll> J>*sit t-l* Ji* OU^it 

jju oUiUwJlj . beats C*UlU»-Jt Syblt ^ 4 j^^UJI dj *&. ~& \ J jJL If" t ^ c-iUj <j 

< i" ~ 

Sjj-^aJl Oycjj . iillj i*A> V^J oli*l>«ilL j*£jj . harmony t-iJtJ y^J j y^vJ ju-Ju 



AY 


. ^jjiJlsll <J yil! oUiUxdJ 

IfiUflj gjJl oUjJjill jl t A-JjOaJI oU-jll ^Jly fj^Ul JatyjaJ L IJlA jlS" 

c uy t <_j»Jlj jl 4 (jiU^ Oil jl-t* ^ I jJC \aXs- Ojj^M 

* * 

XiuJ 5ji <,£ j Lji \fjjf (j J> U Jj&j . — ifjyij* ^ t JIpj 

# « 
. i-jLjvi)! oLLjJI ajj! j +s~*\ iLai| lS*6 £j-^l IJ if.j * aaJI^* a~pI 

01 p-pU <^l i[ . a-^-jII <JjU 1I «*i* Jl*>- ^ OiAo**^ 

^ «-V*4 J^- 5, ^ ‘ A-i Jx**j ^1 jiiiJ obrj-* OJ£”" . l^>-j oWjil o-li < J 

a~>1»j ^W-j 4 ^ J* t O^aJI g\y\ Mj till Jp g\j*i\ <JtJ 'b! frUai 

. ( C/b/li ) £ylj7 frL-io-l (J l$jL*s>jl 4wU 

C— Oi CuS" lili . aL*%Z~.a C..~J If^J 4 W A*Lp ^>bj £J.ll) i-jlijii Ojj-^ J-£ 01 
JU1»I Jom j^-U £>U U?l> j*» 1$^- j C-jIj -ii 0j£ 01 Oj 4 J*w» a$^j aU ij fy. Oli 
kiJLi Oji aS*^J I (j 0l£* < j*» UJL«* . frill '<j JjJl jiJl U^woC 01 lj*-iai — j |i 

. aS*" J jjl (jl^li 4 J$>* «JL>-Ij frill Ajj^wi ol 4^1 . SijL ^>*'h/l l|Qaw*J Aifli ^jAfu Olrf 
V'l i Cr 4 £•>* J^ <J ^ ^ Aj>^*i) j&L j^l jjAj • J aJ>*-JU 

jl/- Jpj . ^jlij 0l£jJ ^o\jj g\j frill ij \j9~ **rjs 01 J j* j*\ js-Aij . -U^l j*) ^ 
jjw 01 J^-l eJ tyu ^ l^-'l cJl^ 5 jl>-jJI il^-til j£i . OlSv^JJ UiU cJlS*" 


• '4\c-\ ’°jr^ *• ^ J 4 0^*5J^ ®ji 



. 0^v-» 0 *• V'A ; , J\ ^ Zj>ry> A»-\^\ 


AA 




. j XtfiH C)N *, V s 


4^jil Oi »iAb ^Jp £j . l^-toj c j>-\ 4^1 — ( S^jUll 3jU4 I \fb\+*yt 

IwU C^>% T ^\ 4 “Ai* l Ll>-tj Ujj^Ji cJu A? gjil <L>- . JLipi djjJI l«JLP JLapI 

5ji L*-p bl luSi $ ^J^-l ^Jp N iJl^-1 «Ji> Ot . OUjJl 

U3ji* A>- iijJL- U^Ssjj jJJLP . <ptj* ^Jp t Oi^ J* <£>k; of 

. xip am ^bj* 3 ^JULJ <£ ^AJI iJuil ibj* Ujlpj . Jb4j cJj ^ ^ (/*r J* 

L fft^x ; Ujj*j£J\ 92 <Jp 4Jji i^jkJ t 92 <£;*^ t 

. isrjil oi> cJu^J iOU $l£l j£x ^ iJlP Jpj . Jb-ij 

bop o^-i \^\ iUi . U jy^aj i^w» fi-j I^p *LJcu-Nl ^ y*_)y “^y ot cJ 

* 

0«3f-U AjL^Is* . Aj .L,U:M ^Jp \jt>jy~J»j { ^aj£~*\ ^Jl JL5bjyi)t yfcljiaJl \jg$ 

d *j!A* u^**^ J* jWI ojJij molecular <A^ £A)\f*)l\j 3jiil jp <^*J 1 jjJL* ^ 
4 ^ £JU 4^1 ( Jp OLs^bj (J ; . )fl . ) j jJUjyiJl jU^i . IJb- <*AA>* 1 * ulj^>w 

<Jp 5Umi IjjtP a^aT 4 ^ I^JLii Oi -Lyj 4 b^-k* OjP Jlik p 

3^aU» JT jJp If Ljaj OjijU: <>v>w> <Am*j CJtT . ^tja31 

. i^ilL; jki i-5b^ 

Ot ^a 4^1 jkw |1 D[^ a <>«— ilj 3 -Lap C-^w 9 ' 



. I* JL 9ry jl <5*-^! Jp jlS^ . jl*)Jl Jj jl^il J ^ j*Sj \J*~> 

* t it 

? \ c *^r ^ wflj jl isy^ll ^.Ja:.«J Ja . <iupy Jl lyu ^JaS' <— i yv jl J* — i-Jljjs* ajj-^ 3 OjJj 

Jp JU*iJ Oi villi jl j*Pj ? ^Jal oWj iibfc Ja 

^jL» J jl ? ^sv-Ji-l £vJaJ oUj-^1 i 01 c Jl v>JuS^ . jj>-UaJl 

% g * 

aaja> Js£ <>1 ^1 : ^wy *Jl : Sjjb <L^?U^ o- J 1 ^jp IJjj- jyw 3 tgj 4il . laaJ 

* * . « # * * 

. 4J~a* ijai- JS"" J lJL>-lj Ul£* Ji£ . jA Uj^ c. > jfC CJli . fcUaiJl £j* l*lc 3iJL^ 

c c-LjaiJl ^j* i*-*»lj Jp aslf l^l . ow>^ j^P 1^1 . jli Ifl* Olsj-Jl 1*1 

oU-Jl • ®*A>-lj <«•*•* *Ja^- J £->y» J* fr U<aiJ l ^ iSjal* <L1 Js£ jl t ^iljl J 
OW y JLU N j . <JS«aJL* jj^I jl U<* Ois?- _^* SJLp 1*JLpj . l»t* ^jaa jl Ij^jC 

. yuJjyi pulse i-iaJ *i 1* AJy jlj U^Jl Jl JjlyJtT ^>Ua5 jl V] . <ilii jp 

ila-j j>*^i o^jLij jUj£ J-^- <->J* c Wj liu . <*-Ji tj* (j^U 1 ^y A .jxJ l j^ 

SJb-lj J?j-Aj ^iw» 4Sj>- jlj <iUij Jj-Liil JJ-l j ^ .^ al jl ^ J al>w 

«JlAj . 4_P jljJs-1 ^ JJ-l J Jp ^j-* tw-A-ij 4. ^ ;J1 j! jjjip y . 4i^-bi*j Aaj y>- 



• j^*-i g ’- ^ f * jr y»- 4 *3*^ ^\ 




^jjaj N o\ . 1** <***J3f JjL^Jl ^jlja:) ijS^S" l^Kj 4./a.;ll CJL* )3l j ^aJ 
(j 4JLjaJl ^r w,a?» 4-s*?liM A2S* j~j oUa>- JT* jA*j 01 . jy^tf C^ijJ 

UjLp JjW 4.^a.;ll ^yyaJ iiJii jljP ^Jpj . IjajNl (jo iiL-ii Jjl jo ^jJl jjjCj $ juJLaU 

. C*Wjll ^P UajNl ol*jU JtUo' 

O^i lo/Jjl j»* 4P^L*^L* C <-*> j^X II i Qjy£}\ ^l***^Nl d\ | 1*^ 

<WaJ O^i IJLA ^Jpj . V*, S^" Jais^ iiliJlJj . Uajl \lA»rj* li j^£o 

. (^1 N o-> ^Jail 5 ^j aaLc U j'viJj* 1 

dl^Jt 4*1 p la 1 i «« < 5j»iil L**»**>“ L*»X*a4 . (£j^\ ^ «< 1 ^ ^y Q\ «/j>~ 0^_^^J^jl jj^J 

<J j~J , f&\ N jow? ci t SjJJl frLi^-l aJLJ i-jL ^$5" 

Ol>- j-* gjJl t lJLJ JIJJLlp t 1 y- cJUilj) iJtA y 

• * v # 

<_^*U j^^ 1 . iJlill Ojjl* jr* «j>- Jiljj . ^ -UU^NL t £-L*Jl ^ l«A^- d fjK+p 

t Uji ^^joJ oUjj^JNli . IJL^ Lljj^Jj ^ £?JaJlj c Ja# Jj- 1 Ja>Jj ^1 ! L> y> ^JLoJl a £ 

. ycsoll iiJL £*£ i »Zj j$> JIj 


• Cr*^ Ji/. o*-^ ^ 'Ca-i 



ytbj <)iU* 5 -^ImJlI l^iU?jl Joj J-^7 J%>- jy yil^\ IJlA jl 

e 1 ^ a, ^ ^ ^ l*V: £/* / 4-*a-Jl <^^1 t» : oJjJj>- 4A^JL* f j& 



• p * 0 

0&" . i£ \ jt-\ OiijLi^Jii LL <JL«il oi> jl ^ yu 

k& 0^1 j£j . jJJi j* £X <^JU1 y* ^ ^iJl X^>J\ 0J .' y* 

. -b-b ;- ^aJC 







i s-^* Ja** K V>1 (tun ^ 
J-W 0? ^jkuJ UT w*/!j J* 


J.B.S. Haldane 



: i jJt ill 

oJaJiiJi Oj£j aj cJLy j\£jslJi)1\ cM ^Jp -Xi 

4 C.JQg> gj*jaJl <S^>“ OpaJaxIl y^J . 0 yA. y«Ut ywU jyill ^ S^LJLI 

*L>- . OL-^ y* £yu<a/» l^i gyjaJlj 4 Sjy^JU <Ltf ote 4 ytlJLjl 

<* (^ 0*X* y* ijyj^ I £tfyl Jjj , w .^ al l A—*Ay£S\ 

jAjIJj^J Lfjy.jZ ,jl l*JjLPj . J-^LsJl Uf- L-ipO^ t)l y& cJuS^ 'j - » 4 i i 0l |jA-Jfl£-y 

. f 1-UvaJ' r ill 

£*U jJp JUinJj SJli** Ij-'t y* pPjiL L*Uc jXJ 4 jj.LJ\ ijj-^9 CJlT 

c 5j JJlj . A^yA Sj-Ul ^ . &jy*& *A^l ^ i iLwj L*JU 

(JjAivS | U» J^P jJyo gj- ..jail 0t ^i3lj J“f 1 ji»X* y<* 

i^Ll ^ yly y* (3 ^iil . y^ib£ yuill* Oi 1 *^ y* yy)y *x>-lj Cjj <J ^ jjJi i 

yly ia ; JaJU <£}L*j 1 yj^ UX <3 y*N ^ j3Jl jy £0_>X ^ J*li <^333 3j& 4 Ojj^M 

, Cydjl 

t « 

. yiA>-Vl ^jjjll iSy* y^d <> ^-moM / 4^-y*JLI ^JpNI jilyill 4— ■**» C..^ .^a» 

^ SjJlJI j*su~jj . yl>uJ! jJp! ^jjX* JL^-y juj ^ 31 4 ^U-^Nl yp SjjJl ydytf »AjJLp 

<£jyy^ E = hF jyi*-jJ L*J) ( yai->'Nl VjLr^l 3* 

* 5>3Jl L j^JaJL * aJIiL uyj «-W») y^xN (p = _jl_ 

jS' Jjj . <CU CJ^> A^Za\j J\ 4itaU* y5vJ 4 yu>jy-i< LfCj ^1 Ojl^-'l jJJi JLjuj 

# ^ 
gL-^Nl dJL» Ojyi <3 ci^ C AjU-^Jij <L[^iaJl 4 — IjUU y* ^U -by 4 jy 4 jLJL«^J 

( <v-or* ^y>rj ij Jj 4 l or- yUjjl <yLS^ ^ N 5JL-H . 5yU3l 

ju; ^1 . 1 1 4.*J ai: ll tjUiil Ijy-uJ y Born Ojy 0l^» <JI 

. probability **-y c~>*~J\ J> 4 ^ -b-U-l ^-1 i-U ^ ^-yll 

y* UIp yS’iW -Uj iiJLIi Ofcj . 0 ^ .■-«,> Jp ^ ^ i 0 ^lp 3j?U- Ojy JU 

Jij . 4-^ ys^^ oULi^^AJ ^jc Uf Ua^U ijJstJl «xsJl ^juJ cJtS^ Jjy 4 o-!j3! 

y* ^*Ap < Jp ^Jp iUL— y . ^>33^ y^JLr^ a_^Ia 1 <jL^i Ojy 

• Uiiil A i n***# ja ^ 4l«X ^1 ^L^asil 4-^jWo |Jp jjp <S^ Zjit . JL*jpNI 

Ji Jp oU^Vl r > Ju^l yT^I oUi“ ^ iljiil ^U< cJtr 



<~>r 4 jc«JaJl y* y^Jljj . oUjj^SsJNlj oljiil Jv OloUasi) 4 .L,.^ai ,7 oL-ly jl 0^1 

ojy- c 4^1^31 ^^4 j£ <Jlj b jjj^JNl jb ajcJL* © jla o>j1 4 J 


. Ia^w^J 4**«li 


jAIjJaJI JT cJw»j <J 4iblic* C-j^ . juAjjZ oLoUj OjJUl* j uJLi Jb <rji ^ 

Ob^Lvalll jjlj <~*\ \j2 {j *bb^ JL^aI^I C ,^XS' J& . UJL-h4»j ^j£a 1 ypil 4jjjUl 

4>y cJwaj (^bJl ^>- ^il ^lill 4_5" b 4 j>-\ j^yCj 4 (^1 ? jjy 4 — -***y j CJ* 
j 4 Oji 4jl m *jy*p£' 0 " «*". i 4^*j-l j ol/Jj*^JNl jl *iAb T jlp Olji y 

. La jUJl Ojji 4 l$i-U yi frUaiJl yS- \ijt-. ^ 

*0 0' * « < f . 

1j? £^-L>j 3xX^* lyS”" If - j if^b jX <, by* ljjj\>Jl ^Jl 4 ybjy 4-^aJ Oj£" 

• ^JL* jj 3 * 4 J W*> t£j* y <■ '>w* Wm>- 01 ^ ^ • yr* 

iili S i l-J ■ ; ^ J / ■ ~ jl ■ >* -rU L ~ -1 ^" . ^J^Lo ' i y i_jyu Ot^ Oj^i 

J! l^A-U y JjilJ ^Aj 0 yL- U yw j' i-.wv a ll y £-wAj 4P ^Jl Lib* y y 0>-lj 

^gki>w ou^i 4 o ' y ©jp |»^wii> jl oLyJl jp j£" bl 4 Jb- JT < Jpj . 

? 3j jJl yu>«jj Ol Ojj^3Nl 


Aypy* eJ*yu Jl U>- ^Jg,?,w 


Jjj^jl JT biyf U 4L0 ji 4 -Ja-Jl yy jl dAb oUjj^Jl i^y- ^ J>ji jjj^jl 

jl 4J jjw oyA-l ibjl ^jLw (i-Ubc jU oUa^JLI 4 Ajj^L^ll 4 j*b/^U^ ^ 4 jjy b j^p ? jy 

• ^ 

jl . 4 ^y*JJ JbJL^> frUflpV jl^ ji »*ly^Jl jU jjy «Aj«Up . LUp >bj Q>btft*lll jb l> l 


. J\^>-1 4 ^*1^1 <J 4 . ^vm^A“I ^iljA UsiyO> t» a)ls 0 Ob . ^y^iA-1 ^w*A“1 O ^J 4^-^U 


Jll^Sj . OjJji-1 a£j O^ly- ^jy ^Jw=»jJ J 4 JC-J ^aj . ^Jl 4aJLJ!» J^>.Nl £jly j^ 

^Jp jjJsAj JaJLw jl J\i>*l j| . ftl^l 4 ijj X* J>jij 4 «ja i ^Jsj-l y* Jl^^l c 3 yO 

• £4^ Oli 1 (J* Ujlyi^l Jjy U1 . 0,50 <£}bw ^Vl y I o^JaJl I **-y 1 

£jlJ ^vai I J^iJl i j$> bl . 1 Aijl— 4 Jlcb-^l ^ 1 ^ ^tvai O ^\ ^a S^JaJl CJlT bli 

. jufib\ 1j jL — * Jl^-^l 


jL- oljUJl ( J«5 «««j . oljL-Jl j->^lj>- £\jy ^iyA ^v|y jy*bll oK> 

jfwJl ^b-^>jl -bj»l UiSj . j^S“ jyjb— jw ^Uaill J\^>-1 Jl ^aj ULaj . ^jj JS”" cJulS^ ^^, ^ .» O ly 
4iliS" j^^j 4Jj-bl o>Xa ^4# . ^a^^ jb« OiXn^ c^>ljbx»Jl . ^UaJl <J\^^1 ^bjl 

^yl LjJ jl Uip jJf—Jil y* ^-wAJ ^C*s0 J+A y* LfAS*" UjyJl^ 4 jNj LJlj bl^j . ^jil ^LaJI J\f>-1 

^j^Jaa)! 4 . ».>a 1 1 ^JLj 4 j| . Jj^j U jX^>\ ^Ij ^ylj 4 Jj^j U ob^L^sll J\f >-1 Jj^j 

• ^b“J>jNl ^JLj Q.y>- 




. \ Ijy -^aJl d j-A OJU 6j j —*0 OUjy-^jNl Ojy ^^apl *xi) 

A)i jjy yJ dJLlJl dJLft tyL*o- (^jJj . pjapl yuijyi <L>-y SJLi Oj^j j> 5*1 <Lji-l ^ oUjj^iNl 

* Jic^ - ^ j*^ 

(_£yM ® y*^ . yw\j jyiJt Aj^Lj ^Jj l_A*4»£ lp\ <ja>l tOjJ j 0^ Ojy Lj 

0| . 5 yJ ^Jp <£jJaJ t»lJ[) L y^J - OjjjNl y UM JS’* <J ywLyjiit y* 

t\ jp*& t O^ytj jv*^j • APy*-^ y aaj>» ^ A«« )a7 y^*J iS** l)^ ^jy 
,ya^ M ^ISsj iJLP £• JjJl-Uij LJUP fly^j ^Jp ypllA^ ly£* t JyllJl oK> 

iy Ojy^Jl OLiv lit* y^Jy • piLgtfsIl Oily- i<AP yi^yp y* 

iju>j <L>- jil dJLft ^ ^Jjb ? yuijy* 4 j^ y* ^-frii Ji aJI^I dJLA Ji* ^ S - ^ ? *JL>J Sj^J ? *L>y 

? vJl 

CJK"" b^j ? UJS> Ajj-y* 4 y>*T j^aSj c ^ Jaj ? oNU- 1 till; <j i*-y* ~^r-y J* 

»— -j£ yj iJL>«j yi Aa— J aJl 0\ c — y* i y Aa— J aJl «y>“j y» L*-L-l Lf>“j Aj^ji' 

ij 3jJl> 4 aJ^n- 4 AUl C-^aL Jjfc ^ <4 J* ^ *^“Ji ^ 

? ^\ Uub 

y^jC lit* y^Jj . Pyi* aJIc^*^' SjysA^ (j OKj . -b-b«- yP vi-^>i-i^ 0^ 

jJa>- aJlIaJI »»y ^-1 Ajl^i JLaj Ulil ^ JlJ-«Jl 1 ^ yp c)K^ ^ <J^ 

J y>- Ujl^il Utc jJu 0^ AjLi» y* 0^ i y>-^ ^ ^ ^ AaJi^-t ) (f jy l^V 

.Jlju ill ^Ujl 


a^i^l 3 i\ft : jUjW ^>jiU tjL. 

yJl SjUJl Li i AilL- i-w*j 5^i JJ y ^pl jl C-*jati*-lj y*j)lj p-£o^iJ 5jT <^JUp jJ 

d»X>«ill ^ jt^pl 0^ C^ L yi^J , 0y*i^ <J^>Lj yi«P jlia^Lt* c »«^* ? LjL^*l 

</ * Jj^ 1 V>' ^ ^ ^ 0/iotc dl3iy*Sf^ t Jjail C-^ 4 A-^iyNi 

C-i; y Jj yy Jju 4 wlte y C-^ 4 y*Ll! jy% JlJl j-^aP ^ L jyoL 

A-Aiyi l yp yL-l Ji -iJUJl y* jy^ill yill OKj 4 Sy^y* yi^^ Oj*e C-JlT . 0L yLyj 

o^Up t>Ui CJK" . y^Ul J>1 OUrl Jl^JiNlj -UUJI jU*l ^ < vLiM 

C-j^T . y^lj £jy JLfP ^L-J 4 Ji -bjy J 4 P . yUll i)yL- ^ OlyLilj 

. A*JU SU^-I 

i-^Li J^J c aAI jjL>o y^j ^>iJLP 01 |^Pj 4 y Lu Ji) . yuSLjUJl <Jw»l jNlj 




4. . SJbjJrl cbjvAJl ti JjiJUj Jj*#b A-i AjJL>- 

a**^>»j lb* Ojioinil a*w»IjM ^ U.^> jl^j L*f . jjyujNl ^jliJLji 

dJJ3 0-b»-j 4 -Uud! ctjyij' ji j£- J»$P JU- OSj . Jb-bU tJLJl ciAJAi Jj^Jail j*J JpLib* 
c)l *A*j t 5 frUaiN jjL) ilb*Nl l^Ji *1^- \ ^ Y Y J u? ^AaJjP 

■ ^ a-S^cIjJI ftbjviJI oL^j^ L^-^j cj -b -b^ ^ y ^Ij ^Jp Oi 

4x^ij A_b- jj^-^P ay^P J»1 IjjL*- ^jjiJl <j>-> 

^T ~ OjiJ • jy± gyJl o J j O t~*UU eJJj OblS^ . j\i 

f j->^ U->j Ot Aj^Jl^J.1 £j* *l» jyiil e/*^ - (J* ^r 4 0^ . jyiJl A*-j jwu ^ J\ 

<-*£ JLa 3 . <u*^- j^jilll Oj^j l^j*_**UJ OJSj . oUjailJl ^X* c l^j Jb JL>- ^ c_~A~b* 

: JjU C AjjJiH jji Ajjiaj Jp- OUa^-*>U SAP A*j s.V^N c 4jtlS** J ^ jyjjl* 

‘‘T*’^ 5 ! - ^ • • AjjJW <-lJ&J //• ^l)i>-*>b» Jl Jj j Ol -b ^ 

J* Jj£j oij 4 yJUi l <Jji— * 4,? J\ AAjdl *-U OlT . . jiiU J ^>- jJ #jdU ^JaJi -by aliJl JI 

tijUi ] <_l -LaJ .. <U»JpJl liiii Jby ol-b A-a-asM l)| J^St 0^ 

... fr Litc—J oljjJt 01 [ fjJI 

^ ‘-jVjjN 6 Jliaj ’. ^jo j>\> 



^ ^ *• *W^i oljjJt J& £ bj j£J 

IJ j +sl*m\ i^j>cj £^iJl oIj ilSliiil ojJlaiJl ^jbLiil <iL ■_ * -^y V 01 t- aS"^-! 0| . 4-CJLii^ jl^iNl 
I p^iJl I OfeT bl U1 i Jb- J Nj ob jy S^ill dJi0> . 01^* ijA 

tob^l eju^) .x« jw7 uy o^-Sp yjt- ^vaIaII i^JLL Oj c y\ 4 <^1 • ^ 

^js- 4 <yy V 1^1 U 4 SjiJIj . ^ jl>- <»l ^oi U bJiy y j^-dl J ^1 i i-JLwJI 

. y*il 

£ 4 A A ~ 

£j+l -Xij * ^ ^ ® SjjLu ^joj^Lfr 

kJuS^ J-^ij *JUjUj -hUp OUjUJ jl 4 jbjJlj Ol^H ^j+AA ^P pJSo Jl JJ 4 cjl Jp jl 

Ol^ll 01 . aJVa-Uj ( j-^^j 4 5 Ja.«*>Uj ^LSj ^ jJl p^JtJl y& 4 ^b» Ol^ili . Ob>» tJ l jIJla ^Uj 
J»L~* O^Jjc JSj . (j^juL^il jybNl jJU jiLc ji jL>waij ObJlj 

OyV: bjyj oL U ^ l l Jp IjJSia Ol O jiu J aitw (*f ^ 4 <jy4y»s)l Jp lyLbj 01 {yi 

. otf»Ai 

^ yyl* S JaJl aJlA Cotf -UJ . <-Li y^j <Jl£' biS" tea* - Jh**~ <0* o-XJUi^ 

-U>j Jj 4 Uju»j j£j± V OljiJlj . -c-U ^y* J»ij*S -^ry ^ J^ J ^- iJl Ji 
<^aJl oiyly Jp JUiu i-ij-br '^Li j$Xs> . ly* 

Cj\ 3 h\ «Ju oLiJ JOi Sji ^ ^ ^Jj^i <J* ^ 4 

. ilApSlI CjU>Lj ^ V C operators ^ wLJ' 

JpUili . iiyu ii^Ui W*kj y ^1 • <u ^ c . CjU->yi tj 

Jp ( gat/ • J^UJi isuLw O' 4^t ) y 9 ^ 4 ^ 1 ^sO 7 1 L^^- 

Uiaj JaJLjJ 01 Uajl Jp^aU j^jCj . ( £W 25 5 J* U^pj . t X • J} « X » 

. Jj* Jp bJip jt ojUp< j&s t 3 y>!^< <> 

^ 75 <ili 5 <> I ^y * 3 > • t gao 7 * 3 • U-^ 

Aiply O' i djji SJpUj: 4 ^ >y> -Vij. U. y^1 jt o^'* Vj-^ ^ 0^ * 25 

0/ JLply ^Jaj 4 O'jjJ' j* j^Ua" o'-LiJ'j olylylL jUi 4 

j A b* 4 ^ 4 O^ApUil 0^ bU . p+A oLUaJ' J yiyft s-s 7 ^ • oUUp 

* Jis; N f ^y * WJ 1 iaJw ot ^ ^y J.U1 bib* ^ ) . AB jU BA 0U 4 B 
Jtuu 5 Jp Jbil JaJL-J O' Jr- J 4 75 ^*4 5 Jp Jj^l -W-W oN t A^C * ^y » JaJ-o 

^Ljyiil LJi 01 kilb J4i . ( t * gj • ^jb~d ^ « (V^y * <^y laSUj . 225 

. ? pb-5*Nl JL^»j obbp c-J jy {£* *by* 

jj 3 . <j j>-\ 5^Ja>- oL-^Ij^j Jordan 0bj^>- JI^£L*Lj 0j^ LJa>- viJ33 *JLiyj 

JaJ <^r 3 ^yUaiJ 01 ^-bLasil kiiJl^-il Jaj 0l 4^iJl J 1-L* b>^u-l 



. j±£-> yA jS 1 AjCJjiJ' jjt CjIjIJL* y*Z i'.ApS /' 0 j£j U*Up y*y£}\ jJLil^J,' 

yA Njb t ApUJj'j jUjA» (Jp jy*J' U-Uai— ' \xX\ ' j> £^tjb j 

*w— j jULo Ljajl ^jJp-LaJi yjX a Ob b>y -U>j . ^yyl* l^JUxuw O'S*' gOl o'JJLj'j o'y^y)' 
. Jj>-i ^ ^1 Uil iijJ> OJ^j Jj-Lpj . U^ JU * JaJL»J 

Jjjj;- ii^wallj . matrixes oU^all jS-, ob Jp'yJ' j^- o'y' O' JU< l<i jw jUJ 

JLp'yiU 4jLljd^ Q ’.»*> oUjAsaII gd' JLpI ^ iJlj . 'JLaj« SiJL^ S-i^Joj AjLaj AlUl*>» o'JLp' 

dJUl^A ^ '*XA ^Pj • ^a ^J>aIai)' ^ AbA i mi l A w» b 

0 *L£-iJ' O' C yu ^bbjb^L* ^ Oyu*' Oby*l" y£5 . Oll^oU 

* j, 

bb^j liJJi <^-U' y 0 K^ . 0 >-'j Oft 2 **** <Sy b-*^ Ois-^b^' 

. Jp iyl'j o \*jLA\ dlolO ti> ft*Vl U- dUJbj . U^15 j Jp L>b Sj 

£■ ' y . (jji . ^ 11 a£jI^~* ^ LfcbtL*' ^yJ' 3 y& g^«JJ Ijbo-v* y£j ^ ^ jjijjU < 0 ^ 

# « 

ii^jaJb Ojy jy~-A> O^ . jivZjjSt Apry b*J^»i*w* AAJbJJ aj~U^ J\ yc± 

£jy y\l 1^. Js gjjl aJu ^JaJ! J£ O' ^ jyjjU Jjb »0 t jjliiJLj' Uij IfPlyl g^Ji 

. 5j-DI ^J>»>- 4 J 

J^jcuw ji u J ba ^ jjj^viNl £jy ijuAJj . ej+al\j ojcJ jl jJLlp iLi y d\ COji li| 

• & <y r>^ ^ o' (»-bw otr • s*^ 

^ V UJUI ^Jp bhjjjfij ol>U^' (J L-Jfc Aj j A*-^' J^Ullb jS'i j 4 ^'j 

^ lf 0 » gjJ' c A— JUjl ji c A>fcLajl Oi'S*' l%ISj . bfcjUaiib *A>-'j ol^f' 

^jyj' bbly gj)l ijya}\ ^ysoJ ki-b^bj t jjS"t L^Jaisb aJji Qall a-aJ^I a_^% 5" COtS^ 

. U 2 1 'JiA ^iJb ^ 1 ?UJ' c 

jilp O' JLw jOaJ' ^U-iJl aSJl ^ ^ ^JaJl Jj jLp yu Lil y 0 | 

^ jOaii Oy^Alb A>Lx]a.^ ^ JJi JLaj — «ljw* Li' aJUaL) JjV' O* JbU jA jJi 

yi- U*b i j^A a—mJs> AUid? o' 4 oyyJ' iiiii otr Ja aU aiJ i ^jui jOwaii 

. Oyyil' A^jjiil la is«l> o' jy A* y u i ' aJiA 1*^1 ? (JQ a 3' v_^yA*' y ^1 *_jyA>' y JI^jlI' 

iaAi Jy; O' . 0jj^3N' j-ioj' ^UDt Jp ^Ui UUo>- b;l ? oiii c^y* bJ 

O' »— J iiJj' • a L »a w o (^AJ' t,ycA\ ff- O' UJp J'j b* i| . Ja.Qalb yA . 0^* 

(J^ O' dLi N f l O' ®bi yJl ^y Ui . iyj' AaU> yy£ *~ij *jy*0 y* } 

O' vlJ-ip j£*\ ijya}\ j \ J n.,<2') Oij' . 5b Xjii\ o'jj «-i a5j O j'jj' Ujy y~»>i2J aJUjJI oAA 

. <j^' O'jycJ# O'i 5l0 jS 

* * * 

'*X^- ^ (^*[ 7 ^' e-Ab^ (J'j^^ cAb^ cjOal' ^'yl 0 » 



Jyk *** j***A-l UlSj . jyw» i>-y* Jyk (fi <y-> t-jfs 

# # # i 

. jv*-^> <*-y* Jjk (^3 «y-> C^ OS’" Ojy^Nl Ofc" s . 4>-y* 

• i^jLit^ 4. ...,»«■ ) 4_lyLaj ^aJULm-j i«)l y^j£ 4il ^ b£*Jl ®jy (Jl^M y«* ^y*J fy -/* N I -lay 

Oli i«i* ^Jpj . jyjyijl ^li-Ul -ilojl 4 ^ 4 ^.ijJ Jyk 4 >iU Ob J IjAJ ifjjijS jy-i %0 

. ^J-s42J i-J 4 OjjV^J^[i 4jJj 4lWL tyi 4 ^*^ 4 OyiyA^ 

• ^ ^ jjH c£>**t JJj^j ^ Jjy*j ^ ^ ^1 ^*^“1 4^ J^ 

. o[ yx5 Ojj^l^jl p**>- <j^ ®jJ^j * £^yj*U j& (j * 4*-yll ji OyyiJlj 

£-*0y* I <S j> & ol ^bJlj '-'^■■“l lily OcwntjJl oci ^ jyJyiJI J»\—£iJl l ‘»w,la:.vi I.M 4 ypui* 
Oyy^JVl 4 jJj <JLji# . .ijJOu aj jySw- ^Jiil £*l»yU jjP 5y£i <jl idl l^jJ jy!sj yl 4 OjySWl 
4 ^J| AfiyJ\ y* V 4 ApUOJl 4*J y* jJ-XS'll* jS' L5" y jyy^M ( w»ji luiyc. jl 4 ^! . 4^>- JiyiJ 

. t$Jbbf I y* *^y ^JUaJl ija^- 4 ] CJtT* 

4 ^Ja*j ^ oli yyi ^Jai>*J 4 Vyl . yvjJL ^L> 4 _£JI>- 1 j 4^ Lx* (JyL^- 0 ^ 

4^1a 1) obi 4 ^ y5”^ 4^-y* Jy^ 4^»3> ty*^ 4^1 4 ouaJI I*Xj^ c J 

oLi* y 4 ^^Jl <l^Li 4 _^ t U/l 4^i . jjy^ryi ^*5* <j iS^ • 4 ^^^ 

4>kli ^Jjc>»J o^ 4 ^liJi jLs^l L«1 . Ojy^JVl ~*jy+P jly^ ^gJal^J V 4 Ol jp£» 

4 ^JJi eU^Ml 4iJb ( j i tu jl UJ gSt ®JUb jyi.,<aJ jV . < J-J 4 ^ j ^y* 

4 cy«iaJi cJ 1 y^aj ^..^j ! y>-l U^j' SJSjjJaJt «JLi A>*l JL>y Oyyajl dJL^O 

UjUP- ^JaAj ^yCJ ^1 iJ»Ja«:j[ 4jl iJOhj . isryll 4 _i ^xt 4 JI t)y^J t* 4 Sj^CsaH i>«l4il ^L*l 

4^«l4i! j^w ./at 4 ^ jUV^/i 01 4 ^i . 4iUa<ul ^bjl gyjaiJ 4>>bll 4>«li3t C*^lSj> U-l£j . yP yC 
. 4^31 4*-5»Nl ^r^ywl <- r -+~~-i 6j*!i £ j tjyJi bbly ^Jl Sj^haJI 4 

JjUi 4jjJ l^-j ^ C.4a>-^ kiJjl Jb <JL>- JaX ygJo |JL>-I ^a> jl y>r C-sS** I3i 

• * 

lyfcl^“ 4 kiJb* ^..^;ll 4-JJ^ 4^Jtf! yA 0^ jJj 4^>“ 4 4^ £y* ~S** liJjl . <_£jJ lA-i 

jl^A 4 JPJ . UL- djly Jl^I JL* c)K*" J UuJt jJULJU g * Jl C-Sj^l Ujj . 4 J IpJjL' ol jyi ( JfiyH 

4m.m1l* ±iL — -*^fj Ajjj J& I^JULC y U;| jJLj jlS^ jJJi ^*J . JLjjJI 4w J? 3all iiyJL* ^yjylA cJ>,.,l^l ijJJi 

i-j*^ t^iil yj ^iail 4J yc* 4 j jJ Ofrl—* Ojy-^lVl ^->yC 4^i yt* <yll yO- LJ5" S| , ^JL* ^y^ 
^ yjjilA 0[ ? UJp AamJoJ! Ja i j&j . Lbajl ^y^Alij . 4 pI#JL »1 4iyv* 4 ^! 4 4^1 *w 

. dUS V 

Ull Uj . 4_M#Ui ^,Jfl“,.M) L* c-i yw i)\ ^ Uil jlU;* y* 5y5iJl oJlA UlJb Ljl J> Jb 

C £-s4>yil | ^y^AA 0U 4 4*lj 4J-b ^ UJl (j 4 yS" U A 0^ V 

0 J ? t>i*^ 4 ^** jil yCc . jJLi 0 ky^> U^MMii ( ij 







01 1 3a A**j+&y\ f \j jviil 4Jl>o| (0^^ UajI < jL*31 i fyb** <31 ^Jp 

o| & i Ji* ajj . ia*- i^jijii^i 13 a <o>^p oi£" Aij . a>-1j c-ij ^ i ^UjuNi i j i ^o^ii i iJ> jo 

. i \j)^~ Vl i^-jJl ^1 (JU N jUmII 

Ojjr^J^jl <-* 4*ii . J 331 Jjj £■ li^ <-£ ^ <3^ *3j3* p-$3 

jlAil 13 a 0V . *&> 10000 1 ■ s *^ p jl-^* <J OlT lil ^- L lai)l ^ jL-'b/l L»y li ^aJ 

ol 1 jji& ^Uadl 1-U* ^3 . jv» 4jlyi ^JL* d^lai 0*^ 4 <^UJl «jOiaJtj oJ^J U jS^ 
lAs^ Oljjt^* 0|;1 aL1 013$j $ 10000 j*3j jl^llj 10050 pij jIaII Oy <3/ <^1 <S J 01 lA>- vyJ w aJI 
l^AiP ^^IaII *j-^aJlj ij33l Ijyl lil Lil ^1 . ^.ilnJI (rfjai l» L^ijlil ^aJ jie^l Oji <J 4^-jjJ 

. AaIAJ jIjL* <^l jS"\X> 0l ^Rgjai-J V jvjS - " jl-U (jj Ojj^M Oj^j 

^ c- L ^ a Ol S.iA^ 4 Jaa 3 Ojjr^l^|l { ^A. ^Ja 4 ^>-1 4 ^1 ? .iA^ jlJU ^ 0jj^3^jl Ja 

lolvs>jl LSI ? «jU^» ^ jJLaiwJJ 4 la. a;! I y£ \jj\j * ?..*»lj ^^X*! ljL*v* < jJUL>w 4 S.iA£ 4ja3- 

13a I jlw Ojj^J^AJ 0l Ol 13 { y^z (i< |a . Ojj^ltAJ ^raJI jL- 31 Ois* 3 o^ <3 jj^Ip 

. dJL^y Ol JJ (-3 ji> l£ J&\ OL* d-L/»j Jjy ^ yu liJl J^jll ? ^Jj-jiJl 

Uli C OjjJ jv-sAj ^w-sr-jJ' 4 t»Jwaj juZjjt* Az-y 01 ? iiy<ll «3 a Jp J-^- 

Ol 0^1 l^l_/>^5 Ol t j>- 1 4 <^1 . Ojj^)*Vl c3 Utf^l N 4 0 jj^1^|1j 

• JU Vj 4 JJ ^ jS^ ii j*a as^ < >r ,.>«>: < K) Ojjt^l*^l JaL^J Ol ~bu . Ojj^J^jl -lAUUi 
j\is)l 13 a ^JLH L* /^sJj . U sijR» jjrJ jpj -Xi i>- ^ll 0_^ji Ol 

? ^-Sj <sr>* tj 

oL>- _^1 dJ3j ^31 A-?rjil aQajJI Oji Ojj^^TVl JL^) 5Jjl^ 4 jI> ^a» V UJl lij^aJ li| 

^Jp aJLa^I 4 Vi • ( V^Uai-1 ) ^Jp ^jliJ c 5 J^Ir4 ^11 4 ^yu^JLlt 

a J L + j < 1 mJ ^311 Aj-ia)l Ol j»3jj . Ojj^l’Vl 40 ^ > W^ /I ^O aJ «.131 4 u3ijJ Oji ^*^1 

. ^^JaJl Ol {j* J-3ail t-AaJ ijP jU-i»l Ol* 4 Ojj^M Ob*3 

. fj***^’ 1 AxXpy* ^jS 4 . ■ «*■ « ^ > Ojj^-^3^1 ^P *Aj^ 1 ‘ /jl l Ol 

OjjJ . Ojj^Wl cJuoj ^1 4-iaJ ti ^ Oi?*^ s^^ij 

Ojj^lNl ( ^3y ^P J-iail 0V1 bjjJ Ol Vj . Ojj^l^l ^-3y* l-iay3 UU iOa-Jl O^j 

. ijy3l 6 3a c-^L-^1 c- 1^- ^ C.. AyJaj JLi 4 0jj^3^|l cJwaJ ^31 4 <0aJ Oj^J Ol A; 

I # ^ # I 

1 ;?lapl V^ (3*Aa‘~ Ol V^r-lj 0^" Aa 3 . A-^Jl <3*^ Jaaj V>- C.i r ^iJ Ai 3ja.;)l JLi3 Ol 13 aj 
O l t5> Ol 4 tAi* 4 R . ja: .>M. 3 . dA*^ Ol J-S Ojj^'Vl ^ a- 3-*J L3 L* <Jji; ijyM tj-Aall 
C-s<aii Ai X^)\ aJUj 3 • cij-31 4^3-1 J N dAvfl^l 4 -MjJI ^V» ^1 4^3-1 ^ ^>-j^ Ojj^>JNl 

. yw*l <J1 4 l» <3 Ja-> 4 4.j a ; ;ll 

^ . t 



1 







. . Xn^^N\*Nj» 0\ (^,\ 

JL il-J N LJI t, cJusfjJl ^ I tj*- i-^Ji t /»iil)l ti* 

l^i . aJUrfsy <J A>«J~- <^JJl £*js>jll ^P (J-ijJt ^^*1*^/1 ^ yuijyi Cf* 

\*Pj e\jfir JUl—iu d\ tij>£ t -L-s^ay V J\>- 4 — ^x«Jl ^ Jxd* Uj>£ 

, IjJL &j 4*L*.p 4*1^- \jyij l^yu 4 »ji <*Jl ^Uu 

* * 

^*Ap iJl>- ij**jaZi 'y 4«ja«;H Ob ^ ^J+ ws .iw l I gy^aJI a^-j* 0^ bl 

jjp Ot^JUil 4, . . ^aj j^wJl 4 — .ia-Jl ^bjj V 

. 1 {)jj£S)}\ 

\ • o 



Oj ^i?l^pV ^«>lJjjf»-^)Vi ^Jbx i — *> ^jJI 4-^jjjrvOsJVl Apbiimiflil 

t * * . « ^ 

l^'l c IaJ? t dJJ-L ^J»-jj . I-L>- A. .jaj^P <Lijj\X)l pi ,./a ; > OjL»l_»o jvf~^ l-L>- oL^p_£JVb 
^^L*^ j*-L-> ^JgAlU aLL# Oj-LJl AmmJJIj A^2Jjm\\ l— A- ^ <« l l O-La^ . ( ^ j-lJl ^LJ l f A«^3J jp 9 

A.ia.Jlj . OjdjiLJl A-iLi l_-jUI <J j>j 5" ( J a ^ > ) J^JtST ^w? t *>L* i ^Jj>xiw oUjj^xJVli . jy5" 

5 j JUp AjI^B (£jL»*j (3 A-iliJl ^Jl c^-^yVl J^ia ^JaAi ol Ipip O^j'^lVl i_ A i^" ^jJl AjOf-^il 

j>5^ U**y Ajjj^iNl A^ja-Jl j j-5 aJjJL?JU U Sjysoi 3x* aJufcj . ajDI ^a jLU ^ 

A # a ^ 

©i>J . ^jA 4 oJi i\ 'f*\ A ^ £-lJl V^/" V ioa-iJl Olj l fj*>0l £jA 

l_-JlA*l ^Jp JL«J1 aj V A*ji^j\^jVl ^aLM ^ljL>*I**lj . OjJJl ^liu! £jA t^jlJ.1 ^jv^Lc A— A ■»«&!! 
*.Uapl <j AijLil ^Jp ^Jpj l«A^- o^y^ai A^J OljLi) \f— >^- Oj^Sj OV AlJbli ^Jp ^J> t Ojj^J*}JJ ^3j*jil 

. lAjj-L^ frJj ^ £j^LJl (j- 4 72 ^ L<?jP A-O^li Aja-Jl 

i— ijjlaJi o-La Jli«lj . c-JL ,./? ^y^».>v$^ t )j.#zj Ojj^JVl J**f oU?Li>-Vl o-La 0| 

a # # 

^j^UI ^ ) £-*^JI Sx»j . I *LoIp & j*£«JI -U^ail ^Jp A— ^.-. < ^1 ^ ^>-Vl ^L-iVl <S*^ 

Ajj jV* l < db5’" ^Jl aJU^j Ljajl <ji*sJ ( A^JijJl £iJ 

jJj ^>- t yw? U-^* Aj~b' Am> o-L* c ^-*u)l I^-Laj i C-. ■ ljas? OUIjaM 

i aLiill i oLsa-JL Ua ^ V L^J . jU-suJt ^ J jAa ^jA Jj»-!j ^ ^jJl ^ Jbjji 'y l^L-iaJ 

# 

t Ifio yj? <L*j^x)l tLjyiil La ? <iLjaJt | Ai-ii-1 ^ oLja-jJl OLij liUi . -U-l i-U» 

. A Py— J Ad^lyjl 

. 5jl« J-J ^ ftLil (J Jbi-Lj jl oljJUtj oUjj^JNl Ljup 

Ob yf ( ^ r P l^iyO ^)l ^jPjLJ c iaii aJU-1 6-La t LJp iJ SJdl o-La ^ yiJ LjLpj 

OL^^^L; OS"* . -JLs^j aJLp AjI AU-».—>.^ AJLitJl ^Jp l^Jaj . 

A ^ a m 

ajLa>- IJ-J ^ oLajJI (J ^-br <£y?- Aii t aj ^w-J 1 a L a^JI oLja-Jl ^jjx-UJl ^jUaJl IJlA JaI^ 

. Oj-K ^ Vj iL^Jl AjLaP Jj* OLoJ ^ jJ^jl ^j! OfA4j . u^ojyi 

l^JL 6-L>-jJi A^jIj ol^Vi ^A a 3^U>J . OjyS^ AP y— V> OLjLaII ftLiVi 6 -La £*J 

. oLjJUil Vi 1 ^V"-* ^ lj<^J . ^-La ^a ftLii aJL>-*!A1 

a^OouJ aJLp 6-La jL--Vl a-JLpj . oLi-U> LT Lja*j ^jL-J JU6»Ji aJL*p Ol ^>»x Lu^J 

• (^) 

^1 N Ol AjLi Oj^j t A^-jjJI oLA frLM IaJI Ol 5 -X-awj L^— c bl 

^ I Jx*-j J>- ^Jp frl>^"i JO • Aj-W»JI Lllfrl^-'y Li £jX L^J . d-W»y Jj>- Vl ^-^Jl 

a^.aIL ^iJI ^ail-J jjl l£^ji Ojj^JVl ^-OV a— Jail <u-a)U JjI jfL* ^Jp Jj-aJ“li . ajj— J l3LaJI 

o-LiJ jl ^ Luaj (_ a * i^ > I Lj jA jJ\<^Vl Oj_^ jy~A> o\j IAa . c apUjjV a — ^ a i l 

. ^JUaJl IJLa <J ^ blJjl 



AjjJUiJI $. jii <£>jj ^jJl ljaiL\j 4 J 4j^P N ^_->LjjNl lJLft jj 

L )1 L 0 j-ft 5JU-lj (, . ^Li JlT (J jl ^ V I j-ft (1)1 t ^U-XI^lj ^s4»^JU 

L (J^t-JjVl i-*T* <-J >yu U IJLft t)l . Ajj jji Ot-SL_£]l J yai«~» (j\ Ol ji 

* # * 

J-U> 015- ji ybj . Indeterminism l*V» ji Heisenberg primciple of uncertainty 

1 . 0 * * 

#.^5» <w^UjjV1 Ll*« . •X-^Jl oLL^.p ^jf' 4j^“bJl oLiojJi-jdL ajVj l* IjiU t Lo 

0 0 0 

( jij (J^ ^ ^r-j-XJ 0 K^ JLo) . Oljjj^TVt OjJ- 5- UJLP 

. kiJL5- t Ojj^Wl 3^-j 

V jl Jsy5- ( JL ^> )\ OLLp O^jj (J* vWL)^ i-V 0 l tiD 3 -Xa» ^jw -Xij 
^P ^1* uamJ ijjbj . (jcJUjtll JLaJJ y l*-LP l^-».dj Aj^aIlH ^1 0i j-ft 

. 4>UaJl oJUh ^VS lft*l$l ^Jl oJlUj ^jjJl 4jlU 

4jI^-' jjjj 0 ^ JUil . <a>*L> <cyb 0 ^" ^LjjVl 1 jl» Oi Ol (JX^ftj 

<1 Ull Otf iii «, 4U ^jUU ^ <. ^ISL* pJU Jbr-j, ot ^ cJuT 31 . c ili 5 ! 

ap^» j^«x*j byrl ^ Ojj^M li^O 1 jl ? oJ^9j am Uop UJLT" 

fi U) jXjC (JuXi . LiU ( w»jil ^ Njl AP^Jl 4 JWU JP UT Jp J-^ ( -c5y- 

^ o*^ ^ ^ 

IJUfcj . oN^ill dJlA 0?ll3 ( J^-5» (jui Oi ^P-Xl-*i aJLl-VI dJjb ^^P ^ 1^-1 01 

. Ai*jj 4*~j jju Oi J-X^-i i Juft 015- ^ OlT JLa) . c-j f L^p Njl>- Oi 
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JJ c OyMl OK" . x&JS : ij j>-\ iJyb ^LjjNI j\ jyjeU 1-V* j~*> 01 c 

|iUJl O^S" 01 . <u*li JU^lJl jp Ulc Jii^ ji i .lib* i |iU)l 01 i jyyU 

. « * 

JOu frLj joiJl 0 -*^ 1 p Jj#J . ^ ^>j»J 1 j ^Ljyi]l I Jp 4 jLLL» ^ 4— -i ^jOJl JU<?lJb LaJUi* 

O^ijij i-,^i 1^1 . ^jpN 1 tU-ii c-U .,1 ^Jl ilULl O-Uj c ^yyl *a>-1 Ok jb^ - ! i)L-w* o^ly) ^Ip ^ill 

dJLpbw* OjJj t OjjTjl (JjAJ 1<A^> C J^-lj f j» yj l (J^" . 4jC«Xi)l ^y«-Jlj 

• iS*' 3 l^\J\ Or* ®-ApL*jt ( O^Oaiiil J^b 1 jl£* c ^*JaiJ J£v- 1 j Jj . X^\ J\ 

Cr* Oy^ Or 4 c yyS"l I J/^l 0<r^ d c £*“ ^ Or - OK" 

d^v ^ ) er* 4 ^ solvay ^aL- jiy Jl piTj** i ~~ c i Ojs^O**^ 7**bl* 

i»yj\l Olytjll CJK" . ( 0 bllll <iJl£j alPj ^JLil ^iJL- C— Jjl ^£->JL!l Apb-^Jl 

ii-ll^ll yfj. Oj^j 01 j Jjw OlT ^^liU \Jub c JU*xJ*-l j*-^)l *lJLJl^-* bi^l cJjLj Ji JjNl 

Jji JL-J OK" . |i U)1 i)jl^ £jlj J ^JL>-1 Jjj*- <-*> 4jljJl <Uib jUo 01 C«j U . ^v-^Oj 

Ojy bjajl 4 _*«aL 1 J OKj . Okj!/*““*^ v^W ^bs-l^l * O y^ iaAl l l ^ jl 9 ^ | *Pj%i 

f>l Or 4 biib. J Jpl Jl OjyJJa^ ^Jrl OK" . <$3^3 

. Jb*A^I 4— 1 «*^ 4 >^C)l 4j * y^wll Jjb*v* 

. ijilll iar^ll 4 jLa>- ^LaI <3vi> ^-Ui 4 Ol-V-Ll J Jjl OK" 

C Orf/^!^ f 1 Jia)1 jjP 4-1>-j J ^ y-. , > xU jbJkl 4^y \ </3jl tp^J t 1^1 

01 <,£ 1 *^* Or 4 3*-~ d ^^* ,,^ ’ dr' - j^**^l { m / a ^J3 • jl^^*^l o 1 ^-m ?1 cJbi# 

OKj c jX^i 1 lj> ^Ip -Uj ( ifjrjll 4^-jil I 4 j J aJ ^ *Aij . S^ill 4-lib* v--i>o 

* 

. 4 — jjji J L^JUii 1 jj>>* |i j ^pjjb ^jWl ar J <m 4 ^ jJLj Oi>- ^ ^ t A flp ijl^ J klili 


.\MV fy> 



> . ^ 


* t 

UaJ Uaj . U-jl j*— ~iiil <jj>- j^jyjeUj jj^j f05 

SOP iJaJb? UjU* JU- <J ^*-^lt A^Jl^U ^OaJ yu^jy otj-^t cJUj 

^JLiJj OlO* Oj ‘OJU^i 5 l Oljlil CJK" 4 oIp a ^»L* <J o^jl ^rJL> . \jj ^Jplitf 

. JyJL>fcdl UIpI Ji U*jJ4 ajlSUU jP ^UJ jij^J viJLjJL* ULU JU 

/ **“>• jjP djl^il j>-T J?j* • jjj ^P-U 4 <£;Uil Jj - 5 

Oj ^L . .X>-tj cK“^ 4 ^ *4 ^ >* <JtJ5" Ot Uw»tj OK"* . A^JL>- * 0 j fr** 9 ? 

JJi UlpJ gyJl 0 ^Jlil dJL* 4 / ~**ry* 4 liJij dJbOjU jy jl£»b ^J-5 £jA ^ 

0 0 0 0 y 0 

^ b»U> Jk <il j?-j 4 ol^LLt complementarity 

. <tO>- j^J ,^1 Jl Jjo JjAl 

0 y. < 3 s*^ iJl***> 4 ^ 1 <l)t ^ji ^jA jy v,«lja> . Ojj^t f 

4^1 4 SjjJt (J 0 jj\^Jt -U 0J ij JU* 4 U^jil Pj 5j>UU < »+ o^ t <w?U~t 

4-^- jit iUyl <J JUJl^- y |»Jj.:::l 0 jj%5kWI { ^y ) 01 jy j^wa-7 ^>Jt <yr 4./a ; ;ll viJjj 

4 ^P (.yjaW 1»U J yL» ♦, *! ., « I t tyoih *&ry (J^ itjjl U lS*j 4 jy^d 4^331 fyjaii 

Lc iL y& jiuzjjZ * <UaJ oV 4 t*Ur V JlJjlpj 4 jtjjJt 

^cwJrl £~0y* 0 ^ I Sj^saII C-JtT" . i>-lx* otjtJL* 5JP c-^U-i^N 

. X^Jt 5 -Up 

c)t Jby ^>- 0t 4 yo^y itaU* 4 5.^a.;tt jL5» y 0l ? dJJi »-i^" 

. Ojj^lVt jlJU ^Jp ^“^-P «|y U c-iU?jt V jiu^jy 5JjU»j . I^jc* ^JpLalj 

U jtJir Ojj^JVt UUJl 5j . 0jj^£Wl dJUfct—JL* JU>-t ^ Uii lj jjl 1^:1 

^ cUu V jfoSjji* ij^U* 01 4 ^>"t jifASj 4 4 ^t . 0t Afsr ^!l t.y*i»\\ (Jt^t ^Jal— J 

. Jaii <5\f?-t ^JuaT 

^pjj ^ yJt 4 — Up <U«x^- a*— >*^ iLl jl> ijl^* 1 ovt 4^«Ut 

^\j)\ J--^-^t J* ^oLiJt tl*j . ^jUl collapse »j » Uait «U 

jjwlj j3 dJlP (JjU- Jij . iUi^t ^Jtc ^>- jit ±JtUi0y\\ OtS"* 13^ Jt 4 ^-^it kU-J^^i 

»li33 u U>-U^ V jU»Vt JjJp ^ 1 —Jai 4 J *>^jJj U- jt* Jp/-} 4 c ^ l.. i x l t jj jy ^ ys^U -1 y 

• If < U»Vt 5JUJ.1 Ujf- \j£>“ 4^*Vs ^ I <j^3 . ^aU:lt 

^P jAipt Ot Jp I : ys\i jyJ*L\ J1 *ryj ®JUi« cw> J* jeUi^t Ua 

U jJLJ ^Jt jJ»iJl CJtS*" . I uip oUi>-*5U { Je»x> 4 ^-tjt Jl J»jl . j»^Jt 4 ^ ^U>u ^JP 

^ I 0 I I 

OtT . Ltf-j 5^»Uit otjj ^jJlj . HT • ^Ip 4 ) 4 ^Ijpt dili J-J OPjj 05 j^-j jt 

4^ ^ ^ bl^s ^ 4 4>* s-U* * JJ< ^ ^U»'j 



jl j yJaJ-'l y* Ipi a]x--u A^jo 4j j£ C-j^ . | A*JfcJUl c-JjL^ull U Jby l^i L* aJLJL* 
t « # ’ / 

£y y> Jlj 4 ^ j*i> J AjST^ll A^-^il Jp Jj-Up . I-A^- j>P 

IAa o ^fsJI c.<t^id‘> j^ . 3 ^ tyu&j J^J* lA 4wL£* c-a!>^ . 3 j^£, J SLsA^ {£*-) ^jp AfrU 

jS- j£ jl Jjv A^LiJl y* L» jl£-* Jl Jvjj jl Jb V ^y-Jt-l jV 4 J*jc cjj-w 

. AjaJlJl tiJUj (J A^jil 5-Lio JUi aJLsJI y Aiaij a! J APyij J\£>-l ^>-«-Jrl J . Jj-tJl 

^ii3 ^f>-j iJU* JIj Vtfli yiJ\ $ . ^>- t oVjill oAa Jp <jilj 

Ji 4 Vjj*>* bji V-oy JiX V t JjVl JaJI A$^-J <J t Jl . VUi U y9y*a£. 

# 

\ aU^II J)*>I.A^-Vl y* ^JLuJ Li j^..».4?t y \*SJ A^-^ll JJLij . £.1 Jl a)I J LgAfT APj^* oy AP^«*j£ 

. Jjll jl Jj^Jl Jv jl J^nj^ £jy ^^k*J frUo?-l Jj-^>- c£j** jP dl^» -bjJ V Jt>J £j>» Vi 

liw olU J^^jj 4 j^p V 4 j^*Vl a a J} J : UL^>> ^jP Sjjaa A^-^il jj»XiP 4 Ua JlS*" 1313 

. iS y^ <&J! jJil 4 -f^“j iiliA , jUjJlj jl^il J \-Ia ^Jp yn** ^ j*0~i 

<A^py (j ^a€ *iJL;l^* Obj t Uj-i Liilj AJliJl ^JaJi Jjij 

I 4 y^ llfcj 4 Jlj»XiP . A-vA-JLH y£- 4^.1 A Jj A^-yA . AjAyiil 

^ <i^J . c^l <j J$*i Jl jU-JU 4 A-5*LiJl y* Ajaij JT (J 

^ f # 

: *5Wii Jj^ S^jA* 4 ,1a 3i 3L>v» ^y*dj t* (J tiJJi 

j w * as1 i ^ i aJujJ' ju^y j| Vi ifjp < >, ..i wi li V aj jw .^h d ja t)i ^ j*bo 

jWl Jl ]... (C^- 1 ^->y j J-^ 1 Js^ 1 ^ 4 ( >' i J!/' 

. Jl lju* y* yfj\jcj [ AjiliJI 

£jA J 4j^ jil jl jy+&± j£" . (^1 ^ jtfl ^jllivbl ^Pjj c^jjl yf> i>-^U ^j^aJUj jlS^ 

Jju y ^J^iJl y* y^\^- ^yi Uiu^ aJU) 1 jJaJl (Jj ■ j >»-3l <*ry* ^Jaij \f 4»*iLtJl 

jJL>o \f Aj >- ^il y o)Jti jJLii A >wbj . JL>-lj jl jtS^I jl Jv:Ia.A'» jj p^jlaLlJl <~> aJ Jl ^ Aj^jil 
jr 3 jj-a«3I « Ja * ^,^^1 Ja>- ^ 3~b>-lj iiaij ^Jp ^aJLij <J 

Jjly yp ^1 A^l—j-l aUaJI yp> JaA\ yi*rj Jy. jy I JlT . JjVl jiaJI a^>-j J— 

i^~y 3jJaJli . jy ^ I 4a-*p jIjI ji AjI Vl 4 Aw y oL-l^*jl aJ Ail j*-PjJ . ^ aaa^-I 

AJliJl 3 ^]aJI U . hidden variables M^l Oljytall ur *— J a^ »*lw* 4 _*^LjL5w» ^IjP 3^-jJ 
• d Ja» JiL orl>- ajI J bu iw y . JUj jL>l ^1 ^js» 

-b-bjy jyA> ^ ll— J 4 w*j J ji-I ^-^Jl joUJ (J Jt-Pj 4 (j\J ^JiaJl jjyiA Jl 

. U53lj A-AkiJl JjU. wholeness aJS^Ij ajj^wVI y>y**£ Jj^pVI ,-Uai jv \^i c>*>U-l ^p 

A^y. £yZ*i Jl jAlla ^JaAJ ^ jlj AjIj>-I £\y+*r ^A 50l jl_J jyiyJL JjJjl^wJwVlj 

jii^w u^i . jJa-^ji £* ^jU^jI j** uaj . y^ ^1 wiij ji -UaD ^ y^i 4 A^y^i 






^ ^ X 


. jAi^Jy V> J. 



. ^*1^-1 Uilj 4l Cm J1 1-L A 

a>1>- (J J N 1^1 . *lj^/l dJL* i djijj £* U AlA jji 1$ a :. > > ^!l t oliJl ^JaJl b»l 

# # 

C...~J ii-JLi-t 01 . AjLaJ- 1 JT UaJ jiy-Jrlj . iSOU -1 jr C — .J As^jilj . Or jil ^yaJUb y jd 
0 # 

^Utf ? )\j JjU jl jyr«X iijUll A->»bJ t aIS" oJJi ^ N-b i ^ . Ailjall aaJLA -1 

01 . ^P l-ba»| ^L-X^l ^1 l*Jl yy~*> 0)1 iSy* ^ 

jJ-jl— >«ill tS ji OB" . y [ -Af ^1 V <iJJ «bj ( U-L- ^ lil ijoLaZ *)! i jy <^lj i A*-jil 

JslJj'yi 01 . y 9 ^* OA> <^b Aja>j N Ailj . ^.L-Vl <J J-^Jl Olj ( X^J€^ 

, A>LjL>»- ^*0 ^»lib 

jwUiJ ll L-L-l £jJl Ail Nl i AlUlpl Lja^lp OK^ t£\j 01 l»b* 

br <yy\ bui <LaJ~\ y J*£ a; 1 pp, t U?o ^Jl J yA\ y jw-iill IJLaj . |*£J1 

« * # « 
t ^pL-^l IJlA ^P i ( v r ^j . <j\iJl <J A-P^lb As^j_^f Ob £ -lib AJUl* liiUil 0[ . jy + ai 0l 

oi . viJbi jr b-ip iju* ^fCs . £^X (JS' Ajjl 4 ^b-«* AamU A*Pj IjJLJ 

. 4 -£jl$ai £• ^jbo l^ir Vb>ill OUU^l 

. ^->fcs<aJl jA jj^Jl 0| . 0*>U-$i! aLm ^ UjNT JT ^aJ> ol ^ ^ <0^ 

0l . dJb^b ob k j*+S> <w>y>W tiJDij i ^1^*^1 Jb^* ti £jlj A^jl^Jkl U^“ jl^j 

ij*** OJbi {j* h cJl^ ^ Ull i->* o^buil bjl { ^~Li V 01 . au! ^ a-a h 

Ja-waJb tiiijC c jn ./all A^jAII d«bft h ^ b «^3 . bJ^^ 3 « ^ »«2»ob%*J ^.^iJl 

OJ JljJ U iJL~* Ja-JaJb U b»l . LijiJ Oj j f,^ JT J^P ^ Aj ^- l p'Sll jl-iiil 

. *0->xJl 

. c-^LjjNl lJU* 4JjJL^L* LLvajJ • Ai a >A>JJ J& <Jiu+ 0 y <Sy-* C ^ »J ^L 3 »Nl 01 

Aj^ jil j jfibjc£ t l^P AfllJ k l jj^allj £*~*? I 01 . A. j *bs)l ijU« ^v-b AIAmJ U jy> Ipi Oij 

. aa*a^- 1 ^iai 4joU> Ois**^ (j 0m ^jbcdLl A>»p C-JK" c ^~Js-l jiij 

. ^Wl J-soiJl (j tiJUi Jaau-j . ^ ^^1 ^1 £^4 a^»Is) 1 frljT 01 

i-.w b ^ aSjI Ob Jli Jyiaj . ^1 Ip < 3 ^ b)l^ c viiii (J^ 4 ^l • V- l/*J* 

•AaJ . ^»Ja AT,ll Oli jl^#l <XJa OlU^Jl OB' AjU^ i y djj^'^l 4j\i«Jl 

^■Aaj jaJ# Jij , dL^-1 A-^lssJl 3 ^_*P . ^1 UJl 1«X* y}y&£-. 3 Jj^i>- 3 Jjeu jy ^.Ijl C.^*-^ 

y JjIaa b^j . A.aujjall ^i*Jlj yJXjl ob*jjbt* ^La>- ^a 3 bj Ji y-j 

il^LJl ^ i^L J l 4^ 0b ^L-1 c i Aj [jJLJI ^kU^-^/1 j*JLp . ^w«^“ / *^y* Aj^iLl ^Jl^-Xl 




CjUUJI o J Ajjj ^ jJl ^Pj . 4jj\j+s+J)!\j JjJadt ^ ^j* L-l ^P . ^zjl> 

(i ^1 j Ujulp tiJLlj <j ^Jl oL|^Ja-i?Ni 4 -jlj jl 

. djlpjj^ll «Jla 

i^jUil Jl . jy> Jaj jw 4 jtSi J y ^ aiS j c ctr*^ V*r^ tjj 

/^P |yi>vJ ji pJL*Jl JU-j <Jp oJ / JSj . -b^>- ^P Ifr^ jaj Q* y^' -W* j»y ^ 

tjy ^ , 4j#il>w* 0^*" l— >- d-iP 

0 ^ g 0 

. IJbi V Ji Ajnja<a:Hj ^j\j lM . 0*^1 yoNt 0^ ^*Pj 4 i j+> z*~a 

^ ^ i 



I \ J 
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^ UJl t ^ iJl ^ Ull SMp ^iu ? i reality <£JiU » ^ ( J^> U J up liU 

ly^JLj jl l$..»JU jl jl jl l*ly jl t ^£jC tl-o^l ^r 4 £^1%*!! Up ^-jUL-l 

Ifrl^JLj \^>- 5 j^ 3»-^» fcL-£>Nl dbXA jb {j*y UjU>- 3.A.jlg^Jl t Otj L^ -1 C 4- *mj**£\ 

hij^rjA <ui> /y* OS^LJI jJUJ N Ljl-U^Lw* jbj t IfcJjfcLiJ ^5" ^j^>- ^>- t 4*~oj 

L**P jjf- <-3i j£\ ^Jp (J*JU . J-Lj l* ^Jp liJLil^y* 4 j Uj>£ b* \ . UL- 

A-^-jJb* Jjy ^Pi (^jjl J* ljU* jl J& Q>\ . dLJjJ (^JUl US)^ 4-y» jl 

UjJiP *^1 j^£j ^ aJLa^-I jl j jj) iw.A.Ul IJUfc jUaJU . ^»lsJl jy l-^ 1 jl ( je\fJj£' 

o\ijLi*j 4jjit» oU* oli t U Uy 4-jaibi* t II* JM>- ijA c iiJi-b IjjL-L-o-U . l^- 

i Ujlp bJl ^/l i 4-i iijLL* V jJ ? bM i j^l| ajLa^ <^jjaJI jl^ ^-ydj . o^p 

* * * 

. tw^mP LlJ* AA*A^-l Jfl< LJL^Lm^-V ^^“jb L^i ^ 

— <J* Oj- 'bjyiJl UjL^j If 4jjjJl iijj-l ii-ij-l ^$jL» OlijUU j^ 

jl . tu*oi>! £jl>- t,? bfci^-j -W>/ ^il Jyj Luj -3j*^>- ix>- ^rj jA 

t jl Ujiu ^jJjCj Iaj ^J b OljL^-Nl «JL*J . «JU<3j J dJUoj Jb jj li ljjLl>-lj ^jLo 

. ajj^:,.^! (J Iu-p^j c iJUiiasj ^jibcJ t t Ujl^il^ . Ujl^*l c 

V <. ^ \-X~» jy J^p\ -X*j i^-\ l jA^>-N 


b lPj ^jA l>* 4w«;Jal) qI aj^ ^J 4 L^iS" 4 4s*^ll 4 )^ 

-ll-AI j^aJJ 4-fx^L^-il oIp^i.^U c iolj 4— AjA -j -l ^ ^ ^ \_jVjb£ 

. jU>wJ JjjjifH l«\Aj . 4Jj V ‘‘"'^ wUj (3 jk 4 SjAJl Ljj (3 U.X«P 4 

* 4 * g 

®Aa ^»AP L^ * cUjJl c Ujl» J^j t 3j jjl Ojj-i ^jP 3 jj-^ bjUil ^ 4 c (jJU^ 4 j1 
. J& 3j^**aH d»V J?Ui ^^0 LjV^Lst ^jfi> c lijl^#i ^P 3j j^g}\ aJufc ^LPj • /^H 

. jl>* jUil Vi . ijifcjJt OljUwKi *b * JL^l ^p jjWl *JLa ^1 

J-*-fr* y^aii Ol^Sj 4-LiH jjp JL^H jyUi . JL^il aJU^j yli" UJLvfly ^Jl c-L^Nl ja 1 

* « « t t * * ~ 

£s^Ui . 1 ^- ^J..*.^ jL-t jj La c_->LJjNl Ijl«j . (^jL*JI cj «ja'L ^ jj L*jw? c.L--il L»lx 

01 \J\Ju V 01 ^ . SJUJt oljU^I jr J* a^lj jT ^ -U.JJ 0 >\i 

(J oSjPrj* 01 tCj . Olijj^iVl ^ywxAi ,ji>* ^1 l*Jl IJLa jLi olJb loU^jl 

J-+* JA bj 3 V-L L ,.*» a ?N UXm?j c)l ^^»:i Ji JiVl ^A <■ ^a ^ 4 b.>L«5*-l 

. Ay^wJl IjU^^a; 

. U^laic* iiuLiJl jUf ^ c a!l*VI ^ 

^Jl ^cjIiJIj Jl £ Jii> Jl jJp l- J*z . i<uLi ij jIp frlw<( aIuNI aJub ^ Ojo ^-1 jU) 

^L«i»Vl Ji . jjfa'+A ^jA oJLA ^]ji .« 

35^>- U\x iOU 3 j.j l .U sH 4 ^jI^Jl! Uj^i? Jl ^ c ^UaJ! (j j^j IjlI iJ^lil 

. ftLiNl dJu J^. 

Jl t 3JjjA*i tLjUH ^ <L*ju Jlj ^ jjaii 0 i IjjoJ-l i ^iJUi 

<X wu «.UJi IJU j j>^j . 4-pljJl b"U- ^ 0l jr (J <Uij U yb ^Uj jL 4 U jU- 4 Jjii 
(3 4 Uaip Lj13 . ^y*&\jpA Ub ^JjLj ^jy m jUs^l 

OLL*P 0 ^ . Lj»“Ij jl ^ iijU* ^T ;.^a? l* | ) jl 4 4A.0. >1 1 1 <L*j^5Cli 

. LjU- ^ {j t y u ^ m ^ J ^ frL-S»Ni x^J>\ 

cJut>.^rt C-iiJl Jij . 3Jj Jj^- ^ UJ) 0jJ-5» 4 ^ o*U j&Jd I 4-Sj^ Jl 

. <^jljl>-Nl 3^]ajl 4 ^ 4 4ijU* jl A-Sfljijl jl 4 4ijj£* -W>J 4 .J U p 0 ^ 0j-?UjU^^ 

. <L-iJ C-ij3l 4 ^ I^jL^- jlj iijUU dJUfc JjLJj Jl JLvs^H 4-UjJ Ja^aJb 

JJ Ujy^ 4^-lsSl IjU Olf . I 4--J^ll iijU* | 4-J^t 4---iJ i*-ljjj Lu Iju 

. Escher j^j\ Vaserely ^J1 

flLA . *Jl*A^-\ 4 jj£a ^Jp l^s<9 ® ® 

: jjjl^aiLu (jsUj^iaj Jl 3ilU JT Jl Ljy 4 I (J LL-Jl ^ ^ 

Uj^ft jJUJj . frUiaiil 4 ^ <iw?yL* j^Pj \??y j4& IT 4 ^ 4*J?yAj VI 



r ;; 


iff 


IM , 


M 


■■ iff 


, jL ^4 ( 4y4l | AA y ly-l j| 4 4.UA«X)I 

•JL A ^ ,jy»ldLl -X>-l ^ Ujls£ ^jl jjij ^A *jua^-\ jl iljJJ jl *X«jj 

jLi>-l ) £4 AjLislllj Cj—iUrl iJlA . WjLl>-l <->W? Lift**- «J C 

4-jj** c <py jlT" L*f* c ljjLi>-i jl : iijUil ^ _/►! U>W IJia ^ • i ^1— Jl 

-LjC-^ UjJUp . Jai U«i> JJ j^C. ^ UiKj LJ j^jaJ jj^Ni jl c j >- I 4 c Aij ^>1 U j^jaj 

Ui j^jaJ jl wjJUi jwj « ijyf t Jp l£ f>-l U-Up UJljjji Jyip ^a>*i 

uJDi . IaUjoM ^JJI &l LJ J->- ^Y* ^ OljAJl 

. ( ^i^il JL^Jl aJU-I 

# # 

L*JLlP 4 L-**AjIj IaIj^v >*1 < 4 gAx JU 4 »JL*P ^-A-j L* ^p (JJjflM ® {^^“***3 

* * I »# 

L 4 ^» 5 " c ®j-JJ Uj 4 • * Newcomb iijU^i ^a ^>-1 l^LiJ u a>Ji> 

^>- \ 4 SjjiTiil 5 Jb*Vl »Jut Jf jl . ip-lj* cj < l iijU* 4 iijUL 

Lijai* <u~ii cJjil (Jj 4 Lm jvpj 4j^j>y : oljiiUill ^ Lo <>ISj ^ Ull <1)1 

* 

. ULc i-J 









^j^X\ SijU a 

Lo 4 qXa X 4 ^ UJlj . *bj\i <*&£ blip 01 Oj-Jbjyill iJutjS'l Jjti 

« * 

. c~*j <J bolJUi»lj ^ja LiJ^» jJLj <}| . olijUil ijA 

0 0* * 
j\ ^ 1^)1 (iy t t* liL*i J-vS^j t*-LiP- 4 biN ? lib*^i 4 4 l»*UjLail oJLa Ja>*Jj bjl j_Lj 

1 j>*b— > 4 djy* ^Jp £\r~J ^ bJl CX~* ^i-U^ J>\ bJbul OjJii . IjuI ^ 'il Lu£J 4 q.a y ? 

( | ^ibJl 0 ^/ 4 <bjjjO* aJs>I^U dX»j . d^lyb ^b L*jI-L> 1 j £jU^JI UW 4 bji!Uj 

i ^ dJLlp ^Ip Oi^ - ^ <L*p ^ 4, j^\j\j . 0 j& 01 ^ 

0 0 0 0 0 ^ 

. l^Ul Ua^ ^J)aj jl J Jj 4 L-L>wU 4 jL~u l^njaJL Oi <l?Lw J^j jb>-l JL*J 

Ji 4 Njl ^ lil^irljj 4^5 JL 3 \ Vr^il U . 4 ^-A^il ^ J*b” ? ( -W?jJl 

JLai aJIj 5 lil . ^JpVI ^ i-.a&l ^iaJ lil (£ji*Jl li-b^^r-jj- 4 4^ 

kiiJ 4 -W»l 4 CJli . t^JLJl <— -> jil ^ jil j . ^JpNl {j* at>«J ^ 13 a"~ <iJjl Jjf- 

$ Ob Jjij pbj ft* 01 . iijUil ^!l ^ <~L*> . 4 -..wCll jjl ^JaJl 4^ jbiU 

. AlS^Liil oX& ^p -L^ib $.bjyill ^ ^1 OlijULl 


JLw< Nl ^ u>l \j+&j -lij . Uj>-1 ^jA XtjAJ N 0-—^ 4 b£ji dib 4 ^ S-^ip 

( j^rj^l ) . 14*3*^ j-U^-Vl t\sys . J-iil b*-T 


m 






dt . iSj^ V* < 3 [ Jai\ . <> 3 ^ <j$yM aJLjI? dlui 

# _ * * . 

• ^.r**^ i*^ v^ < j> , ^*i j?\x> <3^ 4 £>yi <3 4 ^i * l- ^ j 1 } u<* x ^ 

<3 <^«xJt <>• jJt jLx>>l ; jLi>>b c~*ji*)t Jki 0 _^j t L.*^* IJu* ^ L?y Ujlp- c CJtj 

. jjtjjt oJIa jjif ji*iM ^uc (3^*^ ^v*3t ^i <— i*-^ • <— Ai^~t <^*i^ A^yt^ ^* 4 * ^ a! ' 

^UNl ^ uy**b <J 4 j>-^Jj ^JLidl ( Ol^^-jit <J 

i ^-Uj <3 <j ^ c< a 1 > - jj t Jl*&\ £ 4 La^« p*J>\ ^3 c£/ Ujup JLi^ . U» oti^i < 3 j 

<» 3 j ^1 • v^ * tj> 1 Ot wL*3 J 5jj*ajt ji£ iij-^j J*i CM . ^*Ut • U* 4 *"J oh 

li L*£* | ^Jt ) ajjJ UjJ ^ 4 Ua>- jLs- LJ1 JsA» J?Ui f*J <3 1 V-*^' 1 

^t ^Jp ^ji^yCA i jtX*&\^' 4 lijy^t t3| iijbi* N <w-*£lt I.AA Ot . ^il>- *^"33 ^*Ul **~3 

I jib I Jjj (^->^11 f$*i ‘ij-UPj . l-aC ( Ajt ) ^Jp c Lucy j^o jt Jb ^ d !y ^ til 

. LJp cJiaji lf-*t jj-j APJl£ 4 (fjljj JJ&* {j* 

*ijijj olijlijr Ul^>-ljj J' AjL^lllt AA»*-Jkt bjtjilp 4 ^ J~*i\ 4 0 t*L*<yi JLft) 

« .* ^ ti * ' 

*bj&\ ^Jaj\ ^Jp. 4 •Ui* ^Jp L-*Jbf- k> Jj y— w| <L>-jJ ^ j. ,&\ aJ { ^bb . <LJL5>JJ 

^«Ul I I^.w ^ il I JjA. i^A^3 * ^5^* 4y *^ * 4 ^j]a-iJl 4 ^> f ^ jai.it 

*3 iijU* 0 t . Aj-Io > yJi (jcUt Ji«jUajl ^ U<3^a>- J-*tj . J.T ^Jt a5L-jC 

. Jip <3 5.) lit Ui> J«i7 u US' Li. ^Jp aISp Jao; frUoiJt 



^ Cjs? 1 $.t jyill |I tv <u-JiJ y* c~~J ^..a^II Aijtt* jl j*^jj U* 

iijU^ J f t OjJljjviJl ouL^I frLjvi J*^>- jl t ajJUs^JI ULa#1 J 

1*L* ^t ^JJI p^AJl I-Uj . jca^ jotjaj LjaJ jl ^So: ^ Ull jl <, c-^dl 

-il>*L t j^>- Lit A-aIsJ 1 l-L>* t jS ~ -bj . y I^-Vl JfUt* J y-f-VlS^ t A> y^A yu A-^llJ A*JSj . jjy)»lsll 

cjyi J jj»>*lj ^*iil fr^Lilj • cr^^i cr^b * tj* 4*i>- *j yjz>- jj$J t* 

* 

. Jlill J*~- Jp i LoU, j^ai a~Jl> 

jj • £~*r I **ry J* t^thiJl jJ^il jJUi jI^p Jpj 

VjW^J . I i *lj*J <J jtjyill Jap <_-ily <JUl SJLiJl 

# # ^ , 

. i-^llJl <^t jyijl A*?\y~M aJUI I | Jj . AJLJ b> - <>j£ aJ Jj# S-^lp ^JUj l^l . UJL- 


<L»tsJt f jLaj I 


I A^il Hj\j^S' t I JJsJl C»n*JI I jl 4 ^tjyiJl Ullp jl Oy£\jjfcj»$\ oA-iv^l JiJ 
Ai&J oly jl jl i J^>- ^*^4 o ! j jl tJl oJUfcl—JL* (3 jbiJbi jliijt 

J ^^jail -ULiJ jl V tJl <^l 4 t£ j>*^l t^U^-l jljl>j . if* < ^_y^ A 

. « ^ ^)l C-Jl ^»Lw* | JOjjJi jyU ^yC - ! . U-* cJj 

^Ljyijl j*JUU ^^si-l iijL-Jl j^il ^1 jwbjiiJl < jA*w <_)-£ £?~*r I *-*-* ^t*lj 

jl <£jL t ^J., jaai ll I j-* <*jA ~*0 y£ ^ji^JJ jjj« ^S i>j 

^*^* _LJw>- ^y*kj2A |1 Ia) 1 jL 4AJJll > l 4»»^A Jl d*i^ ^1 ji^^-'^/l • ^*-A4 A %.« ^a ) ^v***^! il^L*«Jl 

. iilj i U-a^L* i I^ju ^)l iijUll 4 -l; iijU* J| ^jaj iJLali olc-Jfi 


(^1 Jaisllj ijai- V I A-JL^naJI 4iui>j) Ay^^ J i-l AA. j Jfl. l l I jS ' jj U-UP ^AJ lit* 

ju Aj jJL^*l ji>- Jt AI>^t«^i ^^JtaJ jl . t«J> cJaflJl ^J»l . jJj-L; aSw^*I . L--J Ji 

Aij^j Ja-JjsJ Aj| . N ^-Jrl Ujb jl . tjh ^JiJl jl cJ^I ^it UlJaA Ijj^ ^ JflAJ Ai| . ^Ajlvfll 

yb ^ J| Oy-ol Oij 4 Ai i^iu 4 AlJllC I ^pli AAy JLiyj . j*JS Ail : U 

^>! • ^tJL^-lLUl d^Lio-l <^jl jl JUjI . jS I frLil oulj Ait i£jy^ Jj-Lp ^"jl • 

. ^JiiJ jj£)l J^Jl <i jj^-jii' » j* iL~£\ tU . jSl aaJj jJ\ \5J^lij c jjapl tLiU»l jl 

^ll Aj*^t^Vl £.LmJ! L-»tJ y> y*/i£ -. jjflpl jt t j^l Jl ^yA^I 4 |»-La 1I ( | J ^*JL>I l-X^Aj 


^L-5»l jt-LaJl tf.\_-L>-l J *^“ji jl ^ tiJJkjT jl y j>*P I ^ajI—h^I . I A^jLJl | cJJJj* 
^^-*lII < j < ^I • jr* Jfli^t* ^J-lp j^^j Jj . ^-LiJl aLw-j ^***>-1 jl Ljajl Jp . ojow? 

. Ipufl^l ^11 O^lll JJli ^(^4 AP^i4 c Ifjp J&\ t*-UP t ( ^Jai^t* jl 



■ j> 



j^iiil Oiji f' il jJ-UP . J-ia*l J&\ ^ fr J aZ +*\ ^ yaw <y Uaw p-UJl Olji J-^ail 

r ^ * 

^lj^*ifc*l jjil Ji*^Ail y* V-bj • jyJl jl*A^- *3 1*^* ? o^si jS' Iftly <A* - k> j yijl y* ^ j£- 
* £.7^ <y If » ia . » .* -XJjij jyJI y» <mJj> oljiJl • ji*-** 4 --SJ aJ Jy-1 ^jJ 

t»jil>- <iLi> ^Jp Ifcijjj klj . (w-Aill j>P oy Uw *jA iS*\j j£ Ua«j y^J 

(^«Ul IkiJJ^XS^ l djl^jjlj y?b“- l^JbfcU **A y* aXjIj A /» -la» <jyJb» <J*LjtJl jjjbj . 7 - jJJl 

* - . . # . _ _ ^ 

jl; <uaJI oJLgJ . Sjow* i*i cJlU^ i-iLiJl SjJUl ^JU-aJ Ujljo . jjjjiliJl iiLiJ ^>>ljjl aj^jJI 

. U>- b> c^w^l SjJJI 

«* _ « * * 
t blx jyiJl i>»5i ^yJl C-—AJ tJ gbLp t ^1 *ii)3 . by- b-i» y^3 

* “* * . . * * 
jl UJa ylal JjJLPj . C ^J! c- JSjj jyJl i>»a yj ^yiz—At Jai^l ^P Ubjw ^ SjJiJl jl Jbr-I 


^ To 



tiJJJbj c o <laA> AjI -Up Aill jj-p Jl Aj^jJJ iyyw? SjJlilj 4 Lf j^o -U 4_~4i)l 

OlyUl 4 c-— ^ t l£ 4 yL^l Uj-Up . Ajai^Ot iiliJl ^ja a]aa> AjI ^p Sy 

<Ua> <J1 a5j J j^ilt A>ci ijv (^JiJl ^>j:.*.ll JaiU ^IjUaI .li^L** ^Jp SyUJI 

. A-iLiJl £> AaI^Laj 

^p ujl/Nl Jl J\ 4 Ji ^ ^ j*\ oi jr Nl Jl Ja^/1 JUU c ^\ JA S/ju ^ 

•Jalij (J A-iLiJl ^P ]gjL*J SyUJI OlyiJl Jl jJJ-i . c_-Jii]l Aj^Lw* j\m sO.it |«iUj JS ^£i— ll JaiLl Jjj.5 
ilijl u«JaiJl j^fiL i ^ C-UaaI US'j 4 Ajii-iJl £A ^ytL-ll ^UUj <Ua> ^^P JU>I 

. OljiJl 

aJL> ^J l ^ ^ykjjl jijLi* Ulj JJaJI li ji\ JlJ-Up . Cw^* Ijf c-** ^ pI li-J* ^Jl«»Jl ^jy>-l AaJ 

ijfcli o*ia)I ^ J yaJi-£jl>- L^pliJUl oljJlll frUJl (jj . pJUJl IJLa l*U gj*bl ^31 

AhJ ^jA iiLiJl ^^P Oljijl ijjj J . 4-iLiJl ^JLj Jl u^JiiJI l^Jaw,) jjAjj £jlli 

. j^t CJ DI yp J>J1 

^ i y+£'j • ^>^aJ 1 t^plj ^^4 (Jl < NU*i> J jiJI C-5y ^>1 ^ ^Jl at>*ij 

^Jp ^ jl ilT’U . OljJJl ^jA iiJJj IfJp O jfcil ^jl iil-iJl (Jl AjUlJl ^A jXJ 

ol^— Jrl liJDj 4 OljJJl oJij Aaw» C-PUjI ^Jlil J^*ijl viJJi Ipip 4^jl ( jy>* aJLA-UI Jsy gsAj^Jl 



oJaj ^s-i-S ^ J b A3 jP yJ t 0\ji ^V- - jJ 0j» 

. t\..ja..j>\ A-i*Vi^\ ^p\-o cAib*- 


| c I ^ _ 

^4 <L«JL« JUfclil l.' S tll ijd>- <*SJ&a 3jyw? Ajcaj Ol ^4 VjLi . jtJLail 5iU ^ Oj ^ ^jJl 

JaiM tiJJi <UiJ L ^IST \jk£ jk SJbljv* jUail Oli Olii>- t JL>-lj Oli AjjJljdj o'VlAl 

! (j^nil -iusL \j . 4-iLiJl 

^P i-y) ^La1»m, 4 ^4 AAA l^ uiw j (1)1 4-4j ^0 *X>~jJ 

oS'llV JU>1 jjl Jl ^y-l . oljiil aJifc o^lj^ y*Vl ^ 1)1 t-jj V . o^pI U iJLfc t i-iliJl 
^oJl < 1)1 . i-iUiJl ^p ^il^i * J > OljjJl ^* 1 * ♦ iSy ^ * j * oj^dil <iiJj (w-^ljlj ( 1 ) ja ) 1 ^^^>*>1 . Ij 44 

'bl lili . OIaU- 1 (iJUb * '*«A> (1)1 <w-jf= ^1 ii;^P J-i-J ol;*AJl <1)1 . j^I^JLp 

C lj-‘^ ? <L~+Jr\ 6j J .,<a.ll dJLL C*L dl ^-1 d^W 4_PjL_4jl A <x^»Vl <3 ^ w A> jl)^_J 1 p~ 4 ^1 

. siJLli < J*i> Vt U 

. ^\ VW ^ O j o\jj^i» 




^ TV 


iJcu^aW fbl ^ . Lw? CuS" tnJLp Ji ijy*a Jl Ob dbnl 

^$Jl yii-l ^ <^*1JI frill uUj> ^ u l.4> - frliib (J—Jl 4 ^Jail Cj* c^b $?yuM Stu 4 jj-l^-l 5jU»l 
. till ^Ja-# (J^ ^bXtf i yii i£y* £*-^ iyil ^ If-njl *ba>- y CJK"" . Ujin frl)j Olil^l 

UjjL^i Ollai^ N Ob^jil OiK*" . i»»-lJl ^y* ^jiJbJUlj Un /^t 1 ./-»->. _* ^1 bU-1 OiS^ 

* * * ^ 

by* JS"* dbly bp U-b- SJjJ>- Sjyv? <jy^ yn 0^b^-l*Xii 4 blii ^y* Njb 4 blS*" ^ . Qfrbain 

. U iybC 

4 «Jl 4 Jwj U ly* y 4 ^J»fc*4i l l l«l* ^y* 4— >b “ yA y* » ^Jjtll 0>lji Ol jy#l JiXiP 

ol 1-1* 01 . frUiaiJl yP- ^1-U7 ifyn jl 4-JUtf Ji*-s<3 fr~*r (j* 4 jy*l jl ail Jy>pS 

1-1* t)l j d JL* Jjs* . ja-l«Xlj <0 L >- ja ^jA jJy Ail . <—»LiJl jp 4JJ 1^ JUl ^al^-l j£-sJl 

ini inLiJl jp £-waJ Si jAa 3 ji 0^ 1 JL* . 4—j3" ^P oli-SI; lil *bM ^joj 01 V ^!- yll jfjall 

b-£> 01 j^p bLJ (^JJl y* Un oljill ^i Jf 4 AC^fiij ^jJl jbfr^fl j^-iJl . JaiS SJL>-lj 3 ^yw» 
. Si yll ^aJJ c«^wJrl djy-nOl 4-*£» Ay^yll (Jl^-i*\l o«l* ol . j«^>~ -Xi 

Ol $ bJU UnX* db y IjJl Si yin ^Jai ( i y0> I 0l . iijlill if^ Jl ^ y^l 3 y* 

4 ^Jj»y»*l) 1 4 4jl (^y | Ol; I 5JLP JUwj . Si yin 3j^i 4ni ^l ^JstJ U-UP (^y U 4 -JLj lj> 

<^1 . ( Ip^Im^I ) ^JJLC 4 L »n^ »l l ( lp*)L^l I l*ly C**^' |^)l 4 4>4j4***ll l^la^ia>- “^7 i*-j 

l^n ; ., «a7 i*iU- < i-^yn I if *j i £ y l^li 3-ijlaJl dJL^j . < i^-^il ) ifjJl ^ - <^y -UJ ^1 viJjl 

. Ifl5" I Ob tjOall t 

ilnll <^jl Ol ^aUl—1 N ) I kiUyi i>- . in lull dJL* ^w>y iwLi y>*l ilt^l UJa -b^y 

bjJ i^il i*-Jl jl . in lull >jJ y>*f Jlin 3jjJl)l if^ly* ^ iyill . I ljb»w*l 

lil Uys<a>- J>-1^J 3 jj- 4» lf>'! — fUi t Jp yUiJ lf-*l Jj 4 iJljJLP C- ■-jl illfr^jl frjy-^aJ 1 Ol 

^Iw n jl |fPj an U> ^l^J-P uI^m^ cbi? ^ yJ*> l^l ^ Jb ^jO l vajl>X>j)l LmiI^ 

. 4jJii LT (^jJl J^JLib 4—3 V Sibil Ol y* kiHb* b* . <—a ' j 

. If^ -Lto In -X^-ji Nj . frj-iaJl (llli be 4 fr^n JS^ ^ / i*“jn iyill oj* Ol 

l^l ‘ 3Lt* iujWl OV . itjail iyin jn fry>- t Uajl ^ 4 bl Jp jily jy Ol jn Jvb Jp 
inj^P jtS^Vl i?b>i)l ^^jUosU 01 I iJUoJl I -If: ^b jyill Oji U vlJU^j . inlsdl ljul Uy *J 
4 y^l Oi^ylll Oyl* (O 4 01 . injlid.1 ^ JC^bsn < jroJy5X lyp jyw 0l 4 — j£ inyiain iN 

^yajLa^. blf>- ilijl ( ^jUnlsdl jclyill ^JL>-I jU* 1 ^ injlaAl jl Ju ^Jp lw?y>- ilijl UJ^j 

. 4 ^ y>*Nl ilyll JL n+0 ^P in^laJkl 

4^1 ^ySy V Ol 4— jf: bl Ain buinJ JLaS . bj^i ^ *— 3ljail Sjai 01^ inbsil IJLn ObJLi^l 0[ 

s * * * s’ 

li* j50 . Up L*b LiW 4-yU b. y j 01 l^lnl>j iiiU iiytn *# ^ in^Jl bb»b— . >-| 




y. 


« # # 

* 5 ^ ^Jp yM i*Ja* JU U-A-^Ji ^Jp \}jptj* JlA*l 

Jx**j Uji y* |1 luJi IJU <J bJUilj . Uj^P Nl Li»A>- p^ill ^isL-1 v^JlA-l O^j N o^laJl 

IfjU*- ^Li>- ^lj>jl AjLa^ ^JL>- *X»-I Oii*^ U^>- "Aiil UlSj . ^jwU-l ^ AA fjy 

. oljjjl Uii ^ <JaAlj l^Kj . A*y*yS\ oLsM OUjLf (3 -UAj la *«^ji 0-U • Ulp 

<j yi j— o^- t (J aj p-LiH olj j 3jjJ Kl ^p^S ij±M <JjU L*Aia* 

. Oii^ <J L^pUjuI ij^j (j^P U y t aJLauJ l I lpS^>- oUfl 

^ ■ ; ■ *" 1 t <w«a SH jyf* aJa^* 3 J*i)l ^PyA {jx** 4_^ AiJlJt t ^yill (_j i_ - 3*lt \j I j K * p I il 

a>- L w» o>^t aj UK" ^-^iSl IAa c y# U»*y i-i<LsJl ^p a-aI^-1 3 jj-.^' 

lilj . jcwo^ J£" ^liJJl (J UiU J wU ijjJJl o\ c «-Jrl UL «JU U^i liU . 


m 



* * * * * * 

o-lsU OxIa)I 4 Wl/wl jl | L 9ry* UIUjuI ) A^-\y 4-aL ij^Ul e*l* l '* j-~& 

Lc 3yyh ^yJa »..*.* N C)l <*>• Sjj-^aJl CjUI>- £yyf *AJJLPj . Ia^vP j£ 5j^.UI 

. tX^j 

. Cy*a*)l J^P O y* ^-Ul ^i^il 3 UUjl ibjl C*^l ^ l)ij b| 

<y 1^ v^jUsJ 1^1 ^i c ^ j ^Ux T 5-iliJi ^Jp «jj-ha)I Olii>- j*V jNl L jJc*l ^yaJiJ USsJ 

Jjla ^jwu ^P ^...^aj OSJUPj . J&\ oUJU^l C»./a~jt o-aiil Ujjj UlSj . jS^Ll 

JjJ & -iaJji p ^UjjNI 01 j%-Uj (fjy.j '* jy~*^ * S ^ 1 ^aj oij-iil i*-^U 

. IfSlpliJGl <jyw jy*^\ a)oJ~ oljJJi ^y* <J ^ 1*X^aj . p = JL ii*}UJl> L <>-jll 

L 

U1 . Ia>j-p *Ja^- SjiJI ^Jay? iiyw jr Ltf »w-a£M <J i*JLll ^jJj 

oUL>- ^ I^JjUj 5jL-oU oJlA <la^“ SjiJI ^ ^Jl ijaiJl l ^-aj ^ ^^>-Ip 

* * * t 

U?ji 4 1^0* N Ju t {£jf OLJjLi-l 01 <^-j*xl «Aj J-i ^yalaT A^UtJl ^P 

UsyL>- t *JULw L$i5" jJt jt ( ^ju 1/ . iyJa^it <?o ia-L-** ^jL-J ax>-L— « ^IS^J 

. 0-*- U*a JST £^ojj 4 e Jad U jji^ll (S <—*Ua*jl Oj-i lA:>jy* di W*r** c/* 

^ (Ji ^ bwy 4-— N 5j JJli . ixa 5j JJI 4 jLa>- ^ jyw Dl ^ *J ra , : .» ‘ > 

4*-Uf 4«u*i U . ^UX^I ULa ^vwij L^l jX IpUJijl <w~w^I^J N SjjJlj . l^jcjsy ( j~Jij 

. 4 r -aiii Uj 

4 ^ Jy- ^a>~ J>j ? Sj-XJI Jy- ^a>- Ja 

. ja& jSLij luujJaJt ^ OVJ ^JaU- 4 £y*^> t Oi^UaJl JJU 0| . 

Cjy~~* ^ am UjLs^l 4 -jL 5^ 0| . *Li5 Ajjl^ 4 ^p\>- l—»J L»^c^3 

bj . ( jl ( ^liJLiNl ) <s ‘ AiJ5^l ^ 4^jJl 4^-jJl 

. U. JT Jii Jp 4 s^ywa Nj V 4 Ja-^rj Uj 4^i> 4-JJ 

l^P^aj 4 U AX A bjl Ji J; 4 Ai^ll j~£ N 4 JUtsflJl Jpj L* 4 LjI 

\j^\>- ajX^J\ UU.pl ^ Lap OK* U l^JU^i iiLiLl ji*; U! ^1 . U JSLi 

^ 4 0t X V 4 Ui>- U j-U 4 j^liJUVli . J^Lio 

4>* 4 ^ J*j • W \c* ^Jl ol^^ji V 4 Ml X>x£ d\ i ^s V 

i^U 3j_^ J L**j$C* aij . L«u^» Jla iiyd! IlJ< jli 4 Ajy*d I «Ia ^ iiy^ 

• p = "jj- J^- Lr 4 5 jj-^ ;j <• U*lT 

IaU - ! Jij . U>- *>Ul Ixx 4U-a- ^ «JLa ^ Jij 

I OLUl I»Xa AJL£^-\ jt t 4ilUt 

Jl < 4*jjj • jl O-U-l £jij 0 l^.t j| J, 4 £j*U J^-iy C— J 01 hj&i j[ 



^JA Ua^-j <£ iJLiJ-t ^jA \s-y kiiJLff (^jj! J* 

<A~-. U ^ lj^l>» I tw.«tl~ d jl U <2^-151 4 jL*J-I (jwj SjUJJ A*«j*iil 
. 4j^jJaJl (jytji . . ^1 . . Af-j^OA l^l 4 Ijj JL>- ^^-2< 5 ^JS\ aJUfc J>lC lUULSw* 

oiX ( 4jLi>- | . UjLa^l fl*l Sykbf ii*L^3l <Jua^-\ ®JLa 

« 

£waJ UJl* OjSj-t» ^ ^ Jj>- t J*i J T 01 . oljUs^Nl dil? 

4— AjA^: LjJ^O jJ j) 4 0|^ jJlj Olijj%^J^[l 4_£ y +~A <_j 4 jL_*I>-^J ^1 * 

l^»S^4 IjI>w» ( ( jlp I OljjU (jyw?l>- l)L>w> i yf _^JaJ c ^*11 c ( J>*^ . A^Jl^** 

. A-i U aJL>- N ^^i£ jJj 


^-LJl jtpM 

c C--^ ji cJ ^^3 * jlji^fl |1 Ip j !->■ *^"ji V 

iiJJUil OIj ycJU Ji jJW • Sj^-I iijJ— JI ail^ 0l^» ^li . la J L* (jut* 3^3 l 5 
jl ^,Ja:.~> ji viiJl c£/ jl 3^*>^' i)l ^ i jjb ^>- * Jj: L^joj Ji a-J?UJ 

. iS j>-\ *l--M O j^-l -*5 dj£j Jl ^*^3 Jijl~>- ^1 ylaJ Uj ^ j>~\ <$Pr ^jAj . j>~\ \l?3t Je£ 

c dJ-»\j viJULiw^ {j* \ly3t jl SjywaJl jjilAJ J o^L * viJjl ^ ^>-1 3y* ^iajl 

JjA^* < 1 *J j^oj di)l t <_£ ^>*1 OUi^J t . £-*> **/i\ \ t 

■ i /^j 

* * * 
jS- <J* jjsd ^ fCJ UJLPj . jAaJIj (.\ .jaiWj jl t UL- <Ay* O j^»jj ^Ul 

if" t jU ( jjjiJI AjJ j j! i (iJJ J j jjtj j\>-\ Jji) c c-jljl > ; J-J ^ ^Ul JjJ5j ^ 

V^‘ <p- ^ J ^>wai » 4 ^-ij^ V 

L*JiP c ^ t uJ>i5j^ ( j£' li*AP Ojii ^ 4 \c >m ‘^ r Ji 

t * 

. ( ? Ajjjjii^-1 lill . C-jl J) : jJ^U j Ji 4 aJp jlflf Aj jJp IjJj 

* * * 

. 1 »m OU»jU^j U^ Ol>w^*u*s> 4 ^ t W - *! ^ IJIa ^ u 

• <JliU ^ (Sj-** ^ 4jiL^- L« IjL>w?J UlA*A>- jaJL>- 4 Ji^-lj ^ 4 Ljl 

^ I I 

£ U- 4 4 C-i^aJ 1 4 ^ )pj ^*s- J,[ Ail — Jp\j 4 oL™Jl J 

l C 4 ^y . I* AJjlc* 4 ^*>JI tlj ji» 4 ^ IT c *Vf“ > >w J^" 4^ 01 ^ 4-^P-i C-iS*’ U LJUj . 

# # ^ * if * 

jl . Ujl (J I jy _ / ^iaj 3 ^>-1 4 ^ j (S j> $ • ^ £■* ^ 3 4 j?W»j jLiuilj C.w lai alii 

4 ^ # 

. Jji* Aijj ^ 5j»jj ^jl Uly aSjj 

*.1^1 . Ua^ • t jLl>*t | ^4 — j iJbJOjI JU^-1 OlS*" 



<i j>~ aJ O' dA\_-il' c J yu c «J Jj'jj' — SOjJIp tL-i*' Oii jLa£ O' ^Oa' .id' 

o' {S^ Li»li 4 {£j\ ^P 0'S*" bJLP 0^ 4 jl 

I I I 

5i'j| Aj jJ OL JjIxj 0 tr oIaip' <Lio c ^jb' U ^Jp c Jjixui <idA.3 t^JU b' . jb£ 

^ c ^jUasi' ^ ^5*" c Vj . UL- SjOJb sU-' <J <JljLi >-1 OL Jy ju 0 ^ ^1 4 5^>- 

jbi>-' ^^3 liL- O j.,^>- Jj 0j£*1 ^*0^3 . AaLsJl' jU?w- Lb# O^p' 

A*< i o 4 jL ^ laj blip Oj . dAil^*^[' d ._.^jp oi 0 yS "*1 4 js^^t 4 • ojbLiA' ^p aO^p' 

* 

. ijy5" oJL/b 

. # > #, 

^iJ'j ^ .u-r .- M ^JL^LillSj . j# ^p t j^x*i* _^L- <j Kj t aJ^jj- Jjj- auL ijab- ^xi 

w * * * t A 0 

APJjL' JoZj ^'jOJ' (Jp 'JUl — A U<aj' ( j£ Ojxi 4 Ajj>»— J' A#bJN ^woiJ ^P t^JJj £• L)yt>w 

4 j>-\— J' iiiij ( J 2 >- i^Ja.XS' ^Jp b#' ^ia# LL>-'j . aa$JL aJL" 

* • ' 

A-aJJ' . U-jOai^* ^J' 4jJj ^jA LaIC 5 c I 22 i3 j-b" ) 4 <W?l>- ipJb^ ^^bO O^ 4 *A>' Ayw>W 

jU>- (^' lib- OjjjJ dii' A~Ju dijJ' Jj 4 uob-l jLi^' Jp ijjli dj£s«* aJIiJI 

. l-b 

aJ^Lp AiyJi Ai^ l 5 5. Wa s* ^b' OX' jy*& a 

^Jp A-iyjj ^0*^' iU U»Lw r- y?;j (J d Ai \~*S ii*U' 

Olijj A^« j <-j ^ia)' ^Jp Ajw*i li Uiaj' f * A.XOa ' . U 

. oJLjadl ^ (2JUU' 1 4 A .Ma. j j 4 Cj B j A i- r *0 ji!lj IfJ^ <-r*y^ 
Lj' . C j' B jl A — '-f^ # j'-^ O' wJU^jc . olijj 1—LA i : 

^lja^ iliii 4 Jb- bL jiJLip jyU" J^j' N \J\ . b'^w> aJjj ^p IaL- aJ' . O^ iJ 

O' «Aaj 4 t«JLP t^JLb i^JLi d<-jl%*^ . jl^ - t *m*}y** b o'i/' Oi* ^-Ip' . Ojy b jUs>*' Aj^-' 

! jb-' La . *j jb-' jJ' yU l^Jp Aijj 4 jL^ 

Ojjb>w«< ^-L" |»JflA>* O' j^aj Oj . <j 'fj aj'j jj-i—J O' cljl^ Oj-XiP 

. B jLw jJp A ‘-O 1 j jL>-'j aJLL>' <— i : ^3 jl^i' Ji . Ja-^" ^ a;^/ B 

iijLl>-' ^bj . A jb>-' - ? La>> J yii' bj — J'_p-V' ^ Jb. clJLij tw-jyw O' ^ *J ai« * o Aj| 

. I A <~j^' O jbO ) 

Aij . Aj t OJbbl t— ijJaJ' 'JlA ! OJJi jfrlpl d-iS^ 4 a' I ! Jji 

JL>-' 4 Aaj'j bUaj Jj»»i i 'JlA d-»lij^" A^ ^*^3^ <— ijiaJi 

>S j>-\ 3j^» <— i ^]aj' 4 OJLlP (jOvaJ . I A O jb-' ) ! aJp i^J&a 4 

* 

. Ujli oJL »«5i 

i ? AiiLA* ^ ^ ? oJJi jJ** i : L >mi* JcL-jJj i3^i <3 *-^ oJjlp 



4 aS^ll* Ail . AiabdH 0 JQul»*J ak^by 4 ^JCj AIAjj AOjjJ . ^>-L**JI A^>w J ^y» yiij 

A-i U lyb jXj A^j . k© t^Ja£. ^ Aji A-*kl ©a* a*j* Ije^sj- ^yf C-ap - Jli aka Jl aiLO>J 

. Apap- _yVl ^ 0 1 jo N . ajU&I 

<jp oJjljJi jl&Vl J-^ai Jjlyj Aw»lli ©yiU OIj / a Jey*i ©alp J-iUJl IJLj aL>-JI oJjb JLP 

jj . AijUll ©i* aJ J* 4 JjAaUj ly-yJl Al^lp 4 kyw* Al^lp al£l Jjw* J Aj y&ykl jl&Nl 

la* Jl ^yswia ****“ ®y kb* 01 a> N . A *-i ^k! jLi>-I Jp I c U Ai^Ui 4 ca£" Uj i : *>b* 

• < aka J '*k <• jL>- 4^*k f. . jU^Vl 

U ji* cj£" Uj i . y-Jiil jUi>-Nl ojii J — *ojL* J_J_*J ^y> a~>»-J a© aka ja aS^LiUj 
3 jA j ai 4 Jki ojo>-j akl ^Jiaj Ol JUjj . t jLi^-Nl aj j>- laili ^UlL 0jS"1 aJjap . \ : „ .«..k a * 

ap^i . aJIT ibl Jp ^ Uj > : Jjjf' jir~! ■ <5>^' il^P yP 45 jA\ 
bli . j >- LJI la* ^jo J lp£j 4 V: Jp Ijal© C— J <J\>- oNj>*i* kb* OK” Uj . S^£Jl 

. akl joJ J a^-w- a©*>Ip ^p a~>vi vlJIip l? O j^-j . i iLkl J b»a>ki~- 3 _^J' oapl 

: i ? jiiy J* 4 <5 yA ijA akj J*k bpa » : Jyjj ^>-1— Ji Ajfj ^ iau 

. i ! ^jA a-aUI oJ* C-jIj uJjI Ol l I ^9 yijl aJL«j i J^aj ^_«j i 

^JlS" ^Jjul iPl-Sxi 4 oVl dll U y"a»t 01 |l bl ^ 4 S/jlp la* » : %‘U a-1p ay 

. aISsJj^ UtuJ U*j i ? aL^-I 

Jp Ijali (jL*y i^yiJI 4lJJa Oja 45^! oy a-«UI ^ly Oi 0^1 JUaUi^I bl 
Ay^Bo jA iiOit jli . jUpI JSO dfrjb L^ ai OK" ^LJI -Ol t *>Ui a^UI 
aJaJ 1 ; Ij«Jp »y ji^v* 45 ^?^l iiUaj lib* a>mjki oJLja-ll Jp ab* L.. Ug Ol^l 

A\ i^up ^ ^ Aiike v 01C Jp aba) c oypi c~^ jSj . 1 b J»>i oy^i 
j y 4 aOp ^aji Ji-Ji A»-jji jp vy^* ^ ^ aJJLw 01 y . c oy>-i 

. AiyJl bljj JA jA d\A* 4^1 

^ ji^ * • yb-J Ol ab a> Nj . < 22 al ^aJI 1 Jp j*i ^U-JI ^3 

i_ .l)a.* . 3 <-& ^ jA oNt jbi-j . 4 5 ^>"1 5 y* ak>* l p *L> . 0^1 J-t aaUI ©a* a«j[lj abl Ol***Jj yftlko 
. < B <— i^-l oy>-l ail i 1 Ijjip Ailke ^ib* ay ,jj>- J «*ai>j . kL-*J! c-^- Jia 01 ak* 
01 A--y ajS" ail . lilJjNl ^ja yaj 4 JJ a-*UI ©a* c-jIj akl c ■***■.> aaS^ y ^>- akSsi 

, APay L w Js* j>L«JIj t* k»a> 

. jLp 4^1 10 Oja* la. IjI ^k J bS" 0J c «j>* ©alj aki Ujl by vJJl ©a* 01 

j&i 01 . UL. Uiji. d& Ait 4 *jc^x> 4^ail jb^Nl OK" U4A 4 ay aka 
J ^alkl ky b?j-^P aka J U 4 1 ^-bJl jU>-l » Jbl la^ lyjla. AjjaJI ^*ljkll 0j_/>o j^aJI 

>rr 



a*»»j ^~1 Oj>^s 4 U c ^La>jI AP^*^- Oj^iojyili L<A*a 4 . | 22 il I 

A * *. 

t c-~A . LL* tjyt* VjJL-li jl <— *%- Ai^iu <Ja^ljv« OljLl>- j1 oJLa ^^JsJ tjAL £aj t ^^IjL^-i 
Oi ^OJl t ^>lll a£jIj J*^>. . ^ynJL* i £ jj Ofta*’ OjOj^j pr' t 

LI * LL- UJ*' - aLaSw* 01 IjJLaiwo Ol |*^^S c ^jJ ( Jp ^v-Jjl Ja>- (Jp ojOaL* 

— * * * t 

JL aj aJLp j>- 1 jV t aJLaJLIL* \^>- jjjl^a..^ UL- jUil Jji? ^Jp ii-i<l>JI ^=^>-1 |^w»j 
O^ljjyJL • <J \£^1 *|yf ^jL*J 1 JaiM .^IoiaI ^p ^Lll AaO^a L ^wJrl a5^>- Lj ^-p aiU^t 
01 Ojjl**^ \ci >_ ^*^ 0 ] X*a j aJLp Jf 0 _^p , ‘A>«j ^*.^-*1 Oj-k£ I j>-L«Jl jL*>-l i ^ OALill jI^p (_^p 

. ^<?Ll A **j>yA ^|p ^^LpVL ^ J .AI^x. U ^*ds-l 

A*JU, t aL^-I cJ^ LiJx i^l A-jll)! aJ^LM 0^ . a-a^I a 1)I jl^**l IjuI i _ a -‘‘^ j ^jJ c 4 L^ 

. < \ * ^ « 

^>0 $ 4jjjL«j S^a JT (J (jvulj jyijl <_--£ Alii 01 . L-^yf A w .;J fal l L-ljO> ^jv>- <JsHy 

Ioa Alff ^ 3 ^*^ |*^_j • Aj^^**Jl Aiil c^jIaJI ^L*l 1 -L*- ^-l ■ l«^f: 0 ^-Z^ ^ (jwlj jyijl 

>> * 

(^jjJl j<yH*.>mJJ ^*42 mJ>1 jL*JJ 0 | . jiil iljJLJl 1 -AA ^JlL Cw l 0 >- OyfCZAA 4 illOjVl 
* * * * * * 
j£ (^-A jj c uJL*Ji5" ( ^'IaSI ol . aJj^j ^*iil ajL~» yl J^>- ^ U5 y> jXj 

^^JlJl ^ytj . I ? dU-^Jjl <^jJl UaiLl U | ; Oj^L- ^ j*^-*l . A^^>*I w ll A-iiM J^»l_yJl jl^il 

c J»^u!l j>- lyJj Ji# c Ajit frLzaJL ^ LJl ^p o-j-ua ^ 01 Ojjwi 

^ i^l jj ; Ja)t 4 ;1 t- cJ U I » 1 C 4 r’V~ (j -»j 

^*»lill ) Ol . iioJLs^ j%P Ijl •*- -/all jjl . UiS** LjjJ ljL> u.^a Jl jl 

^ 13| tu£j . l^L>» ^Jp l^laj ^ LU«-Zajl 0 ^ . ^ Jliii lji*» jji'i-H p-* < 

^i»U ^Jp \j}jj clolJj>“Vl ^ 4 0 L->-^l »—ipl 4 LJ Oi-ri ^JLr^ cii s-JS^ 

I 6 jl ill Jj ) JaUII ^Jii .1 ^ip jja-j C jiP Jp IXjj ( LUxJflJl ol jj-UP y • VoUwall 

. A^IaJI l ^itA> li<J Ol ^**JU C f il^A^ 

r * 

^Jp Ujj Ojj— *>o frljjll <Ji Oi^^J li^Oali j-l»i Oil^ £-aj 

oii Uiul . ilJUP vjy* ol^J -1 aJLa cJlf Uj . « 0^1 «ly l* <jj ^'1 cJ 1 j » : a- 0?111 ^ 1/^1 

jLmA i AjO^lll Ul«il 01 . ONl ol y l* ol -la< ^jaixJ ^1 L >1 . JL^aaII Oa Uaj . JL^UL l ^J^P 

? I 

* ^Ijjll <J 1 Uxp A«i jIa ^^jaj ^ t y*-LJl aL>- jl JkJl ^-Js -1 

? <! 4s! ON ^U t *yi Jl >ii Ujua 4 (1UI jiHi lid <t J 4 -..-U isj ol gsk-J V lili 

bjA £jA . ^01 Uly 1 fl .l.».A L w nAil ^ ol 1 »Aj 1 |* i]fl*i » > ^/ I ^A (O^ll^*** ! ! j^P ^-« , l^r'l ol 
Oy 0 1 ol^jf aJ ^ — J l Ol ? qa>k<»«>J1 aj^LJI jL»p*b/l oJla ^li<-Ls^l lilL i oO^Imo 

0 0 0 0 m* 0 

Jp>-J 4 AoUJ^Ij AjL>-N ^WAill ^iA ^Jpj JaPjjl ^Jp Ij^U A..*J^ Ua Ol . aUa>*1 

Lila i iS 'y~~* Ja-A Llij ^jlajJl ^ l]a>- jA L <— iyy LiS** . 1^1 — ^JjJ OaIjj^I jy»Nlj aIjJLII Jlaj - J 



• U* JS** . ^iUJl jJD cJuSj 4 J.^all 

tu^Ail i£ J> O' pJL t& ^ Ul . a~Ju ^1 L* jr Jaij Ujup aJUJl- 0U*p UjI jj? liAb £>»j 

4 jl . UjJl dJ>jJL>- jJU 4 C-J JL>- 0^1 4 JU^il A*Up L*Lf~*l O' . r* 1 / r } oj^i uutr 
. ljj>“ Ij^S*" A-LjJI (J 4^-Ul y* ^->*11 O' 4 <Uytt>«JtJl liNU- 0^W>1>- VijT U 

^p^jM ^iUJl ^jij JU^il a-Lp ijj . oJUtfy Up J-sAtf,:,) JU^yii JaaJ *L£1 

4 ^l«*Jl Jlill • U»«»Aj1 «Xs^jJ 1 ^ * ( ^^ * * * ^ ^ 

. ( AaJU-1 I Um 1? ^jP L't» ^ ^ Ujup 4 ^L UJU tiJUtf>j AyLS"* 4 ( aJU- i 

x*\J\ iJU- 

( . Ipi Jy^Lw* A— uii CJjll (j jj£> 4 AiLiiO -W?j *Lj 1 4 U‘l iii L*Ja7 

o y«Jl Uio y . loL>- *}Ui i x^»j J*i lj c Ad^L>- aJ 5" I X^JI l 01 4 

. UL- b yry ^ Ull kj 01 <Jp 4^1 ^ Ol <Jp *Ai AjJ-iisJl 

Jplji IfLp ^ Aw»U-l aS^IS^ 1^1 . <Jp 4£jJaJ? ^ UL- *y?y ^ U a*aJ 0^ 

01 Alnii 01 < j^ U JSj . j*s~~5 01 y aJLaJ 01 <*JL51 ^Ja i% * J U JSj 4 UL- ap^j>j> 

OjlyM LaJJI ctJLij ^ bUoj Oj^i 0jJ^b>- Ui’l . 1-bl aJVI (j 0l ^ 4 V*5ly 

. UL- 

J^U . yj iSy* C— A-p^J^ll . di-py dipj jP ^lj 4 ^0? a-p^0»j11 0[ 

4 ^T^wC} 4 4 ^ 1 . aJ *JjL^.I ^pj JLo^ftJ jJL^J 4 c-j^II dX>\ . t-j^il a5jU- ^ 

Jjj . jJlUp ^jl>- ,J| d^iic ( * JLoJ 4 11 4 cJli . c-j^ll j^iaj Ujup ^*>^7 «^JL»1 

3jj-^)1 0J . 1 ajp » iiilUai dip jLs-Nl aU* 01 . 1 ! «— 1JU 1 : ^>-LU jJU- JLLp siJLJi 0^" 
ojfrS* <& j~»j <-Uu>^ l-i> JS"” . jJIap y-jU- L aJL > - JLIUp ^ ^aJI 

3 AjJU /: <£*J> Ail ; Jj 4 l^U AP 4 C-iT U . UXt Aif^l ^ | (J J> » O' JJ* IjL^ '-hr 

C- 3 l > - 4 3«L>-lj Aia>0J 4 . Uli ^ jJLUp O' . y - 1 <JJ > ^3 ^liil jl ««. y\ 

. iUul A^‘ 4^i £ jUU ^ » ^n^il 

ji-Uj 4^i ^ C A-wfcSil CL* c-aA^II {£j Ol AlJl aJaImJ i **Jbl clili A>»J 

Uijj 01 jU3apI . J£jl5” 4 IjuIj Uj^ 4 «1j 3 l- 4 > cuST clJUT yy\ . J -l»Uj ^ 

Aij^j UL- O^ju 4 Sjl UJUp 4 4_-a^ 11 Ol . UL- 3Ufll Adjyll «i> Jl* 4 UJ ^ UU 

4 ^y Ui5j . A*U-^* oNU- y ^ jJj JL Ol dy i £ i aJU- l y y*i 4 4 r ^&sj>£ 

4 jAAj O' -b ji Ujap 4 }aaj aJI . A^ii y C wa *lJ J&S’ ^aLJI li^lJUi^l 

^ro 



OjJJiPj 4 4-iiLl 4iJl < jp O' 4 4J1jaaJ Jbf Ol -\i 5JL* -1 *jj . LJIjJLp j-Lj J^Jto 

. J-^il <X*P J b^L>- lijJl* JLoJ . iiLjb Jj*J ^ g 4,» Jl J> Jajj- <J ^ y*w 

i , « 

J*^- dXl . eJUl^b j*J*\ . i]jb Jl Jaj 1 . (J j>-\ l^. y Sy^UaJl «0 a p-jJj 

dO^ljO O' j ? uiu dX' . X.U**>- {j* ijfr J* iff dX*^ 0| . viX*^' Ijji 6jA JS** J <S>yfi^A 

JT O' . X~J>- 'JA (J jA J J*3 ? (iXXS"" ^^Jl 4 CJt ^,-J dX-lfO 01 . | ,*}La £-jliU I J 

^^Jl . dXL*L^>-l C— 0 dXl . tiXU£ ^l—o-l JSj . ejJt-\ sfJJJb L-L^l dl c-JU f S^j 

t dX~*Aj «yyu dXl*£j t ^Ijaj-l ^jp 1 -Xju (iJb ^jiju d\ ? slJUJLS^ 

• &'** d\ Jl 

J^J jy& (j* Ja*J1 4.W w? Ic 4JjJjj <U-iJj •ly li JS’" 01 . ^>- (slX^J 

. aJLaX-I ^jp iljl^jl ^JA Xfry^A 4jLaX-I 01 . jl, 4i«X jl jl OU? - jl olj v^Jlil L* 

olji XUli^f i-JkOJl Qyyu t*JLP OidjXll <JLJL>- J^ l £ />- 1 "*j* JiiO 

<aJU- 1 01 . i*ji 5 JjU» olj X^X* XjLL 4 XjO 0\ c — 9r j*Xa! 1 01 Ojji p-jO . r* 

. # 0 0 

olj / JaaJ ^ <J> J&S V «Xa iljUaJl Ob / J>^ 4 £fryl 1 <^lj Jj t J ii-i* 

J*j5l«J UjJLP- ^Ijjl aJ^JL* ^I^'^IS^ £. J*~* <J* — ^W1 iljUaJl 

4A j fl>- Jl <4AtVl Jiill O^Xljj^ill JL^JIpl lili . 4 -LsAAv* Lftly L*JUp X^l/1 t 4»*iLi Jp 

Olj ilJliJl 4 UL- 0L4II ^ftjl^il bL>vs^ 0^>^sA> g -X*j j ~J ci ^ 4jLaX1 {jA 1$^*- | Jl^Vl Jidlj 

* f # . 

<>lj Ol Oj^ iiliAj La 3jiU j-Lii ^1- jS- li^aJ *J> ol^^X-l aJlaj . a^^L* o\ c — >■ AAjiX-l 

. AjjJij 4 ^^Xl I^^jLw <“ u»>lj L » » « i l 

if j Ol L*1 p Ol . J-Sspl ? y>*l J»- — Llr LjjJ Ja Ja 

Ol LJLp 4 T ,. l a N <a)l {jA 01 . Jf~^l 10 a ^^^1 . <15^ 10a J J Ol LJip . ^*jX1 a^-^JI 

4 l y ^ij 4ja>jyi aJla J 4 <JaX- J ji UJl U .a»- i?lJLj jL^ LjM . ^ J^i l Ij^l-Ui*-! ^ i 
IJul ^ill <s*-^jl XJj Ja^«*Jl ^1^1 10 a L-Pj lil LiSsJ . viXi J*^ ^1 Oi^lj 

. i c,^$Xl ) <^rjN liljj jjXja* IT 4 <*-— Ol ^01 ajLaO-1 4j>tj O' . ji Wl 

. yJLJ lj <oil . S^lilj Jaa) 1 ils^Ull j**ljXl Jj»y OjJUpj 

lylS^ 4^0J1 k,ii3i t L^JLS^ ^LmX^I j*j?r Ol ijJ lO^j Wji| J 4 jcjJL) 1 ^Jijjp'yi 4— jfclOil oJK^ 

JliLlj . j«Olj Hy&h 0!H (^OJl jA 4 I ^Lj^iJl I <a^ C-Alil <-A ^OJlj < 1 ) *j 

_ 0 t 0 

^rjill JOLLl oOa L»L1 J 4l^yj 4 1 Newcomb’s Poradox ^ r ^S' yj XJlaa i j U j! 4 JLil 

< *LjiXl ) ^jjl jA ^jjJrl i ) 'jQ . ^S-ya^S AA-iO-l i^JfcO^j JV^' 4_-J»0> OV 

. \j j^Jij <aj je j^j O' ja aJLp LOp U JSj . U 4^-U- iILa . OjjjjyO? 

^rn 





^JUj JjJ ^ ^-xJt vlisljN ^rJi Ji-W? olijUil j| 

<A r .Il LJ 4-^^J U l^JL* OljjLl* JaL-^U-tj Lj^jL^C O^CUi-y yL> 

^1 iijLiii U u^“ <iita ilji Jtf ^LJL> ^ or tat Li*- tlj * <— 

• *X*^i“ ^ ^laj tw<«»Sj J jjr ^ *^1 Ot li>- ^ /^l ■ t"*^*Ld4 

£ £ # 

jUat ^ ^Uli jJJi Ju^ ^aal ji OjoM LJjp ^ ^ 1 ^ ^Ip 2yt JjN Q.. a .:j l Jjj 

* <£>1 ^ <£l^' ^l*JjNl <JL~- Ji- {JLr** <j J^i ^ W*- u^Jjl 

OJb^dJ CjIJjI S.AP UMtva?- l*i* <Jp^ c Jl^l 1.X* (Jl d bj^ ^ *(Jr*y ^ 

• c>* oisL^* Jp ^yu ot ^ t>- t)Sj . ^ s 

oU £Je>\J*\ Ol ^d31 y Ji-t \\*j . \ ^YV flp J 0 yfy jl iiSsJUlt «JUfc J*- 

| J <t ij^\ 3.^1 I Jv ^^yaJl til 1 *&* 4 * js&fcM I jU» 1 ^ C ^JLi <>1 . 

iaiwaJj <lajwxt^ 4 3^U o ^ ^ t tuTl . ^-UJl L ijJly? ^LJt <* y ^ Jju Up^ 1 JLa Jpj . « 

. SjJUl pJhL^ ^twaj ^1>- L-sA>i 

. J*il~ll L$jt ^ £5^* <^l 1 * J-^y 4 U^&J «/J 

^jyw> tiUUl A-s<aj JLJJUPj . I tJljJjaj OAaipI IS1 lJL^ LiP uJLU^-L- . jJti t^JJP 

tj Oa.3j oil i : Jji jf ( « R i t^UJI Jpj « L > c-iyJ-l JjNl jJp v’3^ 4 

ji ( UJe> «ji-^ <i-^ t3(;J^ ) 0 C*-^ R (3j*Ustf3l (Jj . iiU <Jl t t iJl L cjjJ U ^a M 

viJL^aj (Jj^^ iJUjlij , ( Ia* R (Jj^UnaII jlia^ 01 Ul . JljL>- tllij . V 

Ol ipy— o iij-U JlJ-Lp *lJL^3 . (jv?jJLsdJI Jj*- 1 jUa^ jl dJL* t-j^au^ <)! ^Jeu CJ^ Uj . <JLajJ^ 

^_y ^S"" ^ Olcl dJLjJ Ot 4--^ ) : ^-LJl £d^J ^ ^ L* 1 <J*L-i7j . \jLi V \X* 

JjJ^aii Cj j&-\ lili . Jc£ cJ >j+* l* <1)^1 JLl* ^IpI \j\j . < JJumJL 1 l£j\ t)l ^ Ja x^ l . J^JLU 

£ 0 0 £ £ 

R < JjJL^aII ji JL^u-o Ia* O ^>-1j U-Ui? c~iS^ lil L*i . o O^Jll iijLiPl R 

tj t cULjT ^U3i Jp* ij . U*- a«u; j5tj <;! . c Jaii L JjJUv*3i 0^w*j 4 j^jU 

^j-jC N 4j| . U> L-Jl>- Jljj L»j . A5}Pj 3>«^J ^jA £*,.*£? i iiUJl | j>-\~*S\ jLi^i 1 o«j 

Y tat* ^ l V ta^-j>* Jill dK* 4 

UL. ^Jju <>1 . aJp SjJLaII ^p^ t* 0^ La>- ^]a ;<■»■> I jjfc 01 ) I < J^jw -XJ 

ONl ^ipl V lil C-j 5^ 4 .jll>-l cJ L» ta»- ^Jj*j 01 <^XS" . Jaijl U 

^jA \jl i jm£ V <»l Lc • Oj-Jli ^^p R t3j’X ; ya . l t aj ta*j> tali ? jls>-L<* L* 

N . *yry jf' jt jjJL ^i t tiili <J IaL** Jt^l 01 . Or or ^;JUli ; ya.lt 

^rY 



ktUij ^ Ip Oi| yi l li^ ^jl ^JUj 4 j^J . eJJVl ^ u*ill ^Jp J-*a>-lj <j^Nl jli>-l 

^Jl 5-L>-jJl a>*JIj . iijUll <ilUp t l*«i i Ijl£pj , i R ^ 0*111 ^-ia* ^lj JJ 
. S^>- Siljl fciJJ olyf jJiJI JbJ-Li R jli£ 01 Jb 'bf <Jy cJJUtf li[ ctJjt ^p 

^Jp Ajl . ^ylil y o t <^ilp ^IS** ^jyl^Jl lip Ol » : ^ JjiJ A* 

# ^ I ^ ^ I I i 

jli^-L- . llj-i JjuL 01 O'yi t Ipjli aS - ^? ^1 R JjjJUyaJl Jj OlSt f.l*-j . apJL>- 

I # # * * t + * 

J-^ifl Ipjli Oj^j Ipjli aJJl^j lilj c li*U £jl l~l* R ^^>rj lili . U-* O^JL;.^)! 

OtT ^ jJl ol ^Jpj 4 lip ^Jpj . I li~J» viDijj 4 oJu^j R 0*>- 1 Ji i ^>- 

? JaaJ liUi . S^-l S^Nl • l*-* <j^^l jls£ 4 Olf 

^yl^Jl lip 3 jJLa^ ^ 4JU ^ i*lJlil£» . 0*111 O-ij! Ijl R t3jJj«^Jl jls£ Ol jP *— jl^i*l 

| ^ t £ 

U#l If} . UJL* 0L4II OjaJI U* 4*J ^1 viDi^ j^laJ ^ If^l . 5-iliil AjjysAf y jl ji^ill 
Ol . (jj^;.,<all 4J 1 a—Jl> C-ijJl c (3jU:.,<all Ajl t oUjlill ^j^jl 4^ Oj^i 0*Hl Oli 
^ill 01 . jtrf dliij 4 iSU Jill jl *1 Lp JUl 01 _ oljU^Vl jU& gjx^JI ,iiUi 
4^ JUU ^p jfj . 0*U jjlis 4^ ill y R tijAwaJI jl^>-l Ol . ^p iijUll 

. ^Ia>- oUl^.^[l ti)jljL>- 4 < ^iUUlj ^U'i/l 1 AijUll 


J jiJl : olsJl I^Li 

v^^jj . U;Uib Lf^y ^jl jlull fciDi jj^oj jijCi aJ { jy> <^ill ^iUlIj t ^1 Ol 
. 1-1 - 4~ -,^1 aJ \j£aa JLpI^Jj c Uw?lx \ .3ja*»A aIxJ jA l ajj! l*li j*^ll ®“1 p J-L? j**^I y*p 

a^^-Js-I 5j*a! Ij a-^-jII 3j*a) I U^ : y?^> ^jJy A w .. ; J ra ll OUj*^ oj^j ^. lifcl l U»jl 

. cJLii O^jUM dip ^3 . Jylp vjl>«iJl 0*51 *>a)I JjU- vlilijj . APji>i] 

. 4^jill ^lull -W»y liJUP JUtfl^Jl aaI^; 0UV 4^jJl ^i*ll *P i-jljla-^Vl ^ J^lj J-^pll ia*j 

lip J aj 13 JpUij uyj*pJI uylp Jjl^ ^ olijUi li ^ Ulj 

. ^UJl 

JU- 4 J ^l>«^ o^K^fu — £?~*r I Aj *t * il j aipU — yy^\ 

. ^Jl j*~p JI }yu fl—O!^! dip j\c** (j • W*Ji ^Jl Aj^l^il ^L*^-^l 

yy~* 4}^ ^'4^ ‘ jr^ 4 • Lr*-* cT^i ^ 

. AiuLiJl A-A*Jl »^-ilJL>“Vl 4 £y~-» Aj ycJLo ol 1^ J^-^oJl 4 <^J*ljl 4 _^***il 4 ^ l^>- 

Jw>yl o\ c — Jrlj olsr^ll < Jp IjjI/*a»I_j 4 A-Lii-I ^ jl>- Lu-«a>I ^1— aJjI^- y t 

. A^UJ ^^aJUa^j OlijLiU lij \j*t* UJl jl Oj^Ja-^* 4 A4jiU 



Nl c Ai <l>ij i jj&J ji^J^l «J> ji j*Pjj 

£» JjJli >, .»^ N *ttl l)| ) ! Jtf (ji>“ Jl oAp ^j,j\iJLiji jU-l Aij . {jLiM j£i *£* Oti 

aJLa ^ S-^5 * i** ls**. * : M>- c)l <— t ^bJL^i <^\ j ^ t jl . I ^ Uil 

. 4jy*A ij jp L»lr j*-U jl I jU-i*« OlT . ( ilL> ^ jl>- » 

£A ilij^-iNb i ftp ji . J 4jj\j+zJ)I\ <Jp -L^Ulj jy jwAJ J^i J-r** l}j 

I p t P 0 

EPR j. iij oJLa o^jp Aii , I jiy^p d-jjlM 4 C^^*j 

Alii £* . 5JLiU i-Ja> jJ a^^li AJ^Jl ( _ r J jl 3 j!jS\ djjb J^i; . Paradox 

j^Pj 3A,) Jl>* 2JU <J| d-oii Jj t *i£ jt j\ AJlJI^w* Jt <J>Llaj ji < j5of J^- ^AiJ ^ iL-l A* 

. L^lS*" 4jj>lli ftLi'bfi 


r^. u-H>y 11 
. \ ^ £}\ s^AU V»Vz> 



£-isi< j^iti 


>JAA Li (JUJI Ub- 


‘ 1*^1' *Jl 

: Jiir ^ 

« iiU» ^rJU- 1 ,*iUJl f jyu Jts Mi 
. OS’ ^ I J<f irtl .Uj <Sj& (Jult OJ 

John A. Wheeler 


^ t • 





JJLJISk-II y* oJ U JuJl! 4-JbjyiIt iiLiJ-l c 'jy& dl ^Jp <1)U jy CjNjU*JT JLaI 

£^yj*U t-V* S-*r*-H 0^>W» dj>3 ot \ 

ijj . -Jai ^ L - ? ...■ > ^1 . APliJUl ijjv* yjj ^Jr*i iJjv* Ojr! "i ^ ibl— o 

A * 0 

iJLI^JJ (jv^>-j ^ (.jJlsJ ^ UJi ijy& Ob JjJL ^JLit <L»bdl iJL* C-Jb 

. Jjo AZJ ^ ^^31 dJLJl^* <*ai OJ ^Jp ObfcjJI ^IsJLjI (jA** 

<yjk jj| dJub C-iK^ . iS *^V JJi O-^jUx* y& ^IiJLjI ^ 

^ 4jJ~* ^lJ3xi-*»l l«Ali ye ^liujl jjj ys) . ^Jp jjf 

^ . l y ««A> Ol jA*~i 0^ . 4*fjA | ^mA) ^ 

jja 0l Jjb>- \ fU- l/ 2 ** iJ^J*** 4jl Jb *)l { b»lC Ul»Jx> -b jJrl IJla 

. J . ^ . I iijbL* ^v*b JLjJLiu L-i^P ^ jjUij C <jlJL5ji/ jA^ij 0^ b» 

j . O . t 4ijLL* 

J ( EPRj . <»* . f ) 0 jjjj '-jti f l*Jl Jili y* yi* I jU \o ^ 

4*?bjyoJl iJUM | i iJUM uUi^> ^Jp -^3 C-bjoiJl IjOp i_juJ g^Ji 

JUi~il yb> ill Jwy ot Ja i : V!^ 1 The Physical Review 

OJL&I oL-ljjJl i— > j) L OjU-i 4i*5ft or . I ? W u^y ^1 dr - 

. > ^Ip <j£j*. Cr* yi ^ j* jl Sx* 0y-*y 

jl j^Pj 4 ilLli dJLA AAllsl JlSJl cjyi <>j 0 bu- iiil jjliJLjl j+S> jlT 

. dJb Jj>- CjUUiJ^i ^JbL-Nl yA i-i> oi Ojji \yj^i ^ tji^b jryijl y JbJUJI 

J&\ iyl^ 4 ^>-IjIaP y* ^ r' OS"* ^[y^J 

AjLi£-\ f y^A-A (j ^JLJl^Li l^i^-il ( y!VSJbjA>l oli'^ujbj 5-bjJrl <^a>\ij\ jLSwNb U^Jbl 
L ^>-Jiaj 4Jjl«NI o«La <j j >^ 3 > && . <— iK*" C-j*j 

• J^ 1 Wl J**> J . . t C-Jj klAi*iy . 0;JL>J 

1^1 . j>- ya^- JJ ^l ^ o«b>-lj — Ajajal* y yj 5 ytuil CJlS" 

<L*aa« < Jsyi . ^w*>- 4 jLa>- Jjhi ia..>~> jLl>-l y* ^lja J 



, yiT ( U> ) kj^A : d\*y kj/JI Ij . kj^sJl 

5 js>- ji>o ^ JbN k ( J^jaJl ) k yjul! 

^ Jlt» la> . i ajISs>- ^ ^ ^ I : £• J^ldl <J 

JJ OUiNl ^ 4^ 4 r >U JikJI v>Jb ^ jIJlp^I ^ *Uj U Jikll f t J Jlj ai . f j*!t k ytJl 

. ijl^U Jp J-^4 O' 

j£- 4^= jyA <Jl tj* j*k^4* • V-I . Uk, kuw>t > j£J! kyuH ut 

4j1 4jLa>- ^Jsfl k y*lJl 1J^ 1-LJ j . O . 1 iijti* Jl . tiJJi jJaaJ 4-iS** 4^ ^i J— J 

IJIT IkfA a+»&\ 4AJ&- jj i : jJJtf SjjTiil ikM (J aij . V4ji* 

^aIL {jy>s+* d'tf i . [ 4-io^iJ &j$ t jj4sf V* J* 2 *^ ^s*^ 4 ! J* 

. ApliJjlj JbJb^lLj , p-^Jl j\kl ^ oLikl >*^J 

LS"” l ji L <w> Uw* i-JL jyi3l iu-i j r ::il j( 

^ V' liljfc <<cr»JxsA* ^Jk*.* 2^k)l 4 j^j ajJL<* Sa.jadl ^Jp SUIU ^jaJI 4wja» Ot C&hi 4*^ al 
0|-j 4j JL^» AjJjoJI 4jkiJl AjLa>- *ljl cilT k J jJUp ^a jJJ-4 _JasJl ^Jp bJjJLik . N 

. 5>J! 

0y*-> _5~^ Jp ^ ^ J i*»W' ij . Ikpi N Oi jiii 

4*] • oL^>-j Awja^ll Jljj U tiJJi . UbUiai Ol a*, a<w ^1 LJl ^-pj 5^JaJl IA jL 

l>I . ijaij Wai oLw? ^ <Lp£ ijp 4j»-j U> jb c^" 4r>^ 4 <LJ5Ja>- 

ott yw' ^ O yJ' ^aj 1 N A->*^Jl dLk\ <J ^Jl 

> IT 



(j^l . ijjJiJl c-L-iNl J^-l y ^ j~* y-^ Jl^ll Js^iJl jl £W <*\j}\ yj . h 

, ^j*^Jl Lo cLJi»l J i^JSjS 0 j^£j V jU» Jli-I 

uA* l^ir L*. }~*\ jl£,VL il • Lte*i**~ ^jjl JJL* jl^Jaj apUjJIj i^\ £y>y jl 
<a~a>- «— -■LT^I Ia** jl# oij jJl ^ Ip J L*l . yy^ ^ ^y»*A4 ji£* lil J*p 

jwu jr^*l ^i 0>fri -^"l ^l#-b'l J-»«i~il y jl ^\ . U* L+yJS* jajUiii yX» 

^jjljjiil yX* Jo>-\ jit J .<-<*. I bUS^ J * y y i jl l«i* Jpj . jiU* jyL; <Ow>y 

lj j^>-i lil# . ljjLi>>ij J»jj> y*U <xa-a>- jl J 4JI L%^«4 Ul . lJLa>- j^^j V jl «_ 

. $yry yX' y^ jj^d ali—jj 

jr 4 t OjiTl* Sj^- 1* (Jl jlS"* j^UJLul y>X . liJJi Jp J#l y m jji jl l-j; ^ 

^UJL^l jljl JiJ . 4 jLaJ~I jLi- J iJlf-'Cui Z #LL# lil yi\£ Jl zyi ^Jl jiJl^L* jl jl l^Li 

yy*> jl jji 4pl#JJl jl j<v^rl J-^ll jl^»*^^ jl Jp jbfcjjli j*^ii ^IJL?w-l oL>-U^ 

^ * * * * * —■ 
t ajLp aJsJL-j jl -W>l JJ ^li* tjlj ji» jylj ^~A4 y\>%2i jl JL«j t ^Jal^J tJl y \ j&CJy . j<wA-l 

iSjij • xv^l ^ t X+p \ ^Ji jLi* ^ jU>-^l j j5li . (jjl* (jcJ\jjyi]l ^ (^1 ^ jySgj Liu jl 

B * * • • 

4jl J-m»I^I <1aajL* t ^ ;i s )l a*L*«p z[y~^ ^jjl-LilL \^l>- ^i » S { |CwJ^I jl ^ ^ , I 

. Jr^ll Jvji, <^^li jl-liil 

t ~L>-lj jl (J ^UjuVIj lui jl jj^-^il jjr y jl \c>* j_^Mi j . ^ • I 0^* tiJJ3 

. JjL-l IJLa Jl J Ij-jfcJb ^Jbj . ^LjjVl IjU* jl <JLi» y ttJJi j V 

l J*isJI IJLa X*>\J\ ^waj ^Jl ii^iaiL J..^a.l) iijUil y \^jyX\ l-XA j^ 

<J-m»IJ|j . <Jj^l ^-Ua-^l .ii jlT" ^>-1 yy*** y* (J ^**^4 yy** y ^ 

j^j?lijyi3l ^>-1 l r - yH ki-Uij JWI ^-*A»I -W?j J\j OUyU>» JjVl ^wA-l ^Ai-o 

. jJpUiU ji^Jr-l yj correlation Ua<iy 

y aJUII o LilT jl j>-\ Jp a £ *-J> JjL> UJUP A.]a^>»I (iJLil . jULJI <*»4 "^Al* JL>- 

t # i jr* (/I t jl^>^" j>«— A>l jl Jj^l ®^l -U^j 

JjVl ij^Jt ^ViOilj ^-U jaj . IJbf aJLar ii-b lAJbj £jy JL>-lj jl J jl 

jlJ^jl jl JlUJ . AjliJl 3j^)l ^liJUlj jj-w t 0-^wj J-* t ijU*j 

(J ^ vJl-' JL^- le AjL^ t* jl t j>-l t t^l jclajlj\^ jL>w^aJ 

y aJp LT U Ln) jl U>l^«L jV Jbh mi ji| jy ^Jl IJjLm^j 1 ili . ^i»lll U^JIpUj 

. < s wLms>j 

xUij U jl ylb ^ L^L* y jl# I jl.^aiil ^ j^“^l (J& 1^y~* J*^ 3 ^ jl *buj 

liUaiil -X# jy^SOl j[ Jjii Ua^P ^1 ^ l^S/ t U^Iib iJjA* a JAj . jlT U-^* ^>-Vlj 


) tr 



,S<*l^l OJk^Ji Lift# l*^.* 

*j\ . ^JjJ j! t <^-UUj ^£jl£w* Jajly y* jjy Jw Zyry* «U>-yi <^JtJl -Wj\Jl <1>| 

<i*S>- £♦ J^Ldl ^ di> ijLiT ,Jp J-Ji 4-*»-db ^P |**-l> 

. ^oU<ai)l 

3j^)l *JLi>- 02a*^ U«Ja»«l ll <^JLUx)l tddl£*l.l <Jtu*&y ^ i*b ^p ,jO|^5Jl dJL* OJ^*” ^Jj 
\^S~ j>~ JOy c ^jNl Sj^Jt t)l . ^liJI Oyli Cy^wj 8jf£Jl aJl* *yry ^JUJ |i 

c l^i O J>\ <LiL>l 3jS Jl t ^liJl Oyli 4 l«i*j • U^i— J j^UJ i oU <p y— j 

— ^JaaJI < Jaa)I Ojill ^*b cjj^ll — tlJliJl yy^ OyU £^lJbj • Sj^Ji ^ <4b 8ji 

(J** 8j^31 < Ja# ij 0| . <JjNl ij&\ *^~y~ *^-^j ^a»WI Sj^Jt Uii jt ^Jai.w 

. JjNU>3l 

jT ^y jUa* jJlj i pLu 0^ N 4J*ilji < r ~>-y+~J . U\jC ^>T *^2» ^J^il vi-d^s* 

liU . <Jtu»^S c-ijjail cli3«jJ b*b ijjJaJl jpw idJi £*j . I** Lfpli-Ulj 3^J1 t 

* « * * 

Oji be* ^jljUtil J yl U <ijJe» JL4 N O' v-~>- y> <A-A>*iJ Ut \ J u^y ij ^JaJl «JL* 

/^*j t bfcJU^y N oliJl 3 _^15 ( ^ixjc <L**j 5 jI -XjJUp N c ^>-1 <^iJi ^%-Jrl 

. 8yiL* UJLms») (Jl %a JUju |i l* c be* IpliJbtj \j*^fiyA l^JLjaij Ol ( Lj,* yy 3 f 



Mi 



Sj^Jl I 4 jL 2^- | J jjjUi -W^J * L »*j t <jL*AAi*b/ij ^l.sdrli JLm 4 V 

- U . : -%* j>~\ l$\ ji I^pUjlJI jt Iftwy _ <JU)1 5 j^I! <Jb jyiil oLL^Ijil Jtt IJla Jfj . <Jlt)l 

• Jj^i f* Oi*^ t)t 4 Nj t ^ — L^u 

Ji J U» U-UjJij U*>^* & cJ^Jall <J>Jo t^S J 4 itlJLLuc Jt 5jliJ1 SjX)l jLi* ^ < j*Jr 
OLLi JL>-U jT J U* UUJUij Ui^* 4jUl 5 j^Ji ilJJb: j . . ( Jb*-j -U5 . Jw>-lj 

ilfCy* Jl ilJJS UiS , ^ a ^’ 

, ^u»^i lii ^ i 1 «« ; ^ . M t jjf j>\tki Jl l)j^ |(wC>iiJ 


<*ije j. 4-J . I ^^i ilfc JJ Ji klJUl^J ^jC uJuT 



Uo 



0 f 

J\py <Jp 4£jUj Aj| . c/ 2 ^ J^i 4 V'W'J^ W 4 ^ 

• ^ ^■* " ‘*^ > ( ^jv*-**d^ ^****^ ' oLuJcl (j\A^j u^ «x«/>|^Jt 

UHjly* 0>*-* £• Olijj^Jj A*)>- JJ-^OJ ^L^yjaJi cjjJaJI li> j*— fiJj 

yr^~\ ( Jp iaJLw ya^lj p^Jaj 3jU* aJj^^J^/I a*j^* 1 jl . U iiL-jT ^jj^o aa 

• * « 4 

0! lj>j . Uy-j J-^UJl Oli lA*- jU w ? (jviJuJ! «J> c)l ^u»_j . jj3y» 

01 y'-k cMj . £y*y. Os** J-^li 4 j_>-aJI AjiJ- ^ 4 Ly-* jjp- OfT~*- 

j* * ^ bcX JxiLiJl d[ . *J*ij 0 + : *~ ^ jy* J-* yr^ £^iajl y\J Ulf ^£«ll ^ 
cM ^Jai— J t yOJA ^liJUl ^Ju ^<L* £jA 4 L^J . uyjj^JVl ^ y, ^liXb ^sJI 

. jj*i\ i]ki- Cvjj&'*l ^Wt JS3l 

f 0 0 A 

^jj <£' </*-)* £y*^ : i>* 0*s <Jy£ Wy ^ j • V • ’ £y* ^ : J^' y-y 

kiJLJl^w* 4 --*-jXj 4 I jjk ( Jpj . U^ IA^p Aji^- U^i-j aJL^UJI iiL-ilj jfls-U-l ^5-i» 1 j>p 

. wL>-lj jl ^ L-U* ON jjLU LlK^ JLaJ \ U* ,j ^L a>- OLJljjyill OjjUjiU jlJL* j^o 4 j*^Jl 

0& ^UJl Jl>“l^)l i yiii ^wd>l ^*y *^i • O&** J& L^fi* ^jA 4^1 ^Oy 

• 0 * 

C)V iJtjjAA js* 0 & ^ y ] \ ^ • jy*^\ Ai* ^ 4 ^jl)i yiJi jJUi ^1 IjN j^a jir 

4 lj>j . J>-lj oij (J ^jfUJl ^P-liAJl ,jx4-iJl yA^-\ 

^jIJLL* L~J 4 (jw-^sjj- iU- ^jA a. 2 yiil ^>1 ^UJLJlj ^Oy 0^ 4 p— vi-y^-^ 4 S-^-jX 

. i3li Nj lJi> V 4 ji> O&h 

^Li 0^ 4 U-4 ^wIj J . sy , i 4^^ A-^U-| AJSjjiaJl Jai; 4 ^.)fl?.wt lil IJL^Jb 

4 j* iL-i j*-Uj <Ajj^\ oXfij . ^UjjNlj ^W>y.l : 4 juJljjyi]l ^P AjSjiJ-l 

j^-jj 1 ~L>- x&- ^ ^ ^JUISnj . l^> ^1 <jp 4 4^1 |JUj N luij 4 jw'Lav* o?ry£ 

. ^ UJl 1JL> <j Ajij aJLw il yj\ M -Ui L j^ L^aT ^Ul (ji-P yi 

4>* L^- (^ ^ o^ 5 • uy Uaj! O t j • f a^ 5*"1<^1 d j^-j 

JL>-1 ^?y «A* IJU^>lj oi tjpyh 0 y^ *^b^b * <^jULai1' 

(jya-j Oi ^Ja:,.,w (jjjjy^M ux ^U^LaJLf AjL^II o^m . S-^ 41 ; 0^ -Xaj 

4 JUI (iliiC slXlijj . bX+pji ^1 4 ^JJi 4 4 ^liJi 4 ^U>ail 4 3^* 

. <JyJL) c)t Oji 4^^J^ |jy-^-l y^>\ O* 

y\OLA . 4^li)l O* ^ ^ 1 A^S^l^l 0|. 430^^ 4^ y Z****^ 


( ) . Ai-i Ui«i y Ul Jr^aJl t)*V 4 i^LljNl l-U* S* ^yi ( * ) 
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o 
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'*■ ~\ \ ViV-j: V» a-^. 

AAj\ j\j^-\ 

• 0^5^* 



o^ 1 3* j^-^r 
v^j: 


usp 05 OS' j*UU j*Ul ^UJI 0^ t JUl p*JU jJiJJl Ijy ^JUi JjVl ^1 jjixl 

Ol <iXJ& jjf—i i 3 = ^ Ol <*J > yu oj£j i 10 = £ + V OK - " bli . U-* Oyjj^^jl 

Jlill f' li jl»I Oj^d t J* ^JtJl <oU5^ J j . o . 1 jL** c l-i> Jpj . 7 = «* Ol 

' | » « * # # # « 
. A-ijJLi I jl OjJ Ad Liii jl LiN LJUji* WM 9 " 1-^1 

iJ c-jU J* 1 jS^IUlil 3jS* ^Ul J c-AAj klX»l l f g y** J wUl-JapNj 

pJL*J ^ £JL£3 . aJ JL- ll lljb ^jA ol;Nj,a 3 jtS' a »jj UJa^j siJLJl£ 1 j*Ap \jA ^jwaJ Olj i 5 ^ Oj 

Ol OjIj JLaJ . Im aJL*jiJI dAA (J K"jwl Jil \ » j»l Uj jl i AijjJl u^ 2> ^AJl ^jwalll ^1 

. OLJL US' liU f±* N db£i 4 Utf OU,lk> U^U 

li* . Q ^ l ., rad> J U>w-* Uj^) . Qfr mfljjl Jp i j0*A$\ ^SJl Ol OS' ^ 

Jti-LP . OljNjJ 4 iiJLU A-i . i^JLS JL*j Ol ^yaiil c-.Ua.7j QUfl>*»Jl JL>-1 J^ c_-Jfc JJ . u-jyUl 

c-JJaJ JjJj&j i ol ylj* 6 t jLJl JU)1 il zyu c-.Ua,> Ol j>-Vl ^y^wJl j&- 

*■ * » # # 

. JjNl jl ^ i_ A jl Ia^j 

. OdjlaJl U-b Ail j! { j**i * ^U^l • ^»1 OiA Oi 3 !*^! Jl— ^5 

ouic«7 £ -^ij 0^11 ^b4 £*sA- 1 ^ Ol ^ . 0^/1 J yi*+ c.^ JT 

. ^IJJl AdUJ ^Ijjl <J t o ’I j^jj 10 ^^£>-1j a-» Ij^-fTl U^U- Iji^pjl ^JUl c JS" 

Jl ^ U UJi oJlT AjUiJl «-u As^J . ^j^JLil JT Jp ^iJl jJ Oir Jaj-1 




j . ^ j uy« i » r- ijy *~*yS ij y~p 



Jill |» p i toj ^ jwlj • ^ ^LJI c/ 1 ^ ■* ^ 

^j^aUI ^-»U tl)l jjw JaLwaJL oijVjJ 10 IjjLw* Jjijll 4 s * Cj^- l JS"" <jj . IjJUb Lf 

. i*jlw> O-j^" tl->-L>- JjL* UjLPj . jLLUai* 

0 | 

^X» |i 4 ] a ~./a\ \j oljVji 10 bjL-^ • -ijjJll £4^ 4** 06" 5Jl>- J ^ L (J j>-\ <§*r 

litS^ *ii3i . ijij^ \j€* j^aUI < 1)1 U*->!j ^ <t\^ . j^-aUI ^*LJ ,ju ^IUj x 9?jt 

j>*N 1 OlT t j\»- U>-lj j'VjJ c£>^ tiJ-4 ^ -ii 1 juaU[ J >-1 <1)1 p&j 4 Jayjalb Ol 10 <l)taj£ 

Oj/Vj.3 10 d& Q \ aM ^>r ^ OiiUl <1)1 4 j>~ T 4 <^1 . Ol ;Nj.i 9 *iJlc 

oljVjj 10 ^JLLl c^i c£ oNU-1 ^ 1*1 . l^L-U j 0l 

|i ^ . tjviUai* tjwUj jj^aUI <1)N £-ljj^l jr u> yw Jf-Jl tl)^ c£ ^*^1 oNU-1 aJa 4 AsJI 

• u^' J >■'” Z.VJ £Jj 1^' UK o^* 

us J<1£ Vj • £jj)' £-Jy uxj us^' ,j*y Jilt; us J*!** ^'-idl '•!» J 

ijv J&l j^JI J^l 1*^*J • U?jj^*$ ^UJjNl <juj fj\ aM <J <Sf^ J^l £4* 

\jS*" ^juaUI l)1 -X>w- JliL ^ 0i d)j^ Njl U^M ^-U<!?jj U-jJp C-J*3t tiU . ^..aM 
^jJ J a uJ aJl ; oljNjJ 10 ^ Njl JU.1 C-JJ^ ^1 W . Uji ^LU' 4^ JviUax* 

tjwlJ c)LwV Njl Jill iiLjaP-l jjJJJI t jy <H AiH ji tJbi JL4 ^) uJU^) 4 aJp CwiJ aJ 

jr ^jj 4 oijNjj 10 4 £4* 4^ -i>-i >x>cj Jaji j^ji oir 1.1 * ^Jpj . < j0LUi2* 

^ »x+j U ou UU Jtj . Sljt ^UJl JU.J lit £jj Jf o-U ^ Jilt; j! C Njl Jill ,_it lit £J j 

l tA 



ffi* L <. <jVwAN j\j3-\ ^jA \.X»-\j \wC-\i\jo\ pV.jteJu 

. o\j 



? ^j-UJJ^ Njl Jill — OyU -U<9j ^ «jb£ ^ JJt L--J j\iL ( j^ s aJJI ^y^[>- 

Ol ^ Ia* \pliJlilj [a+&j** ^liJl 0jj*^J^[t cObc ^ 1 *Aa ^ zx+nmt Ol 

jjVj. Ipi 01 N Lib ^j— >j (JLbjL^j* OVi j*-*i c-MjA-l 0^ ? wl>-lj 

. JL>>ij cij tails' <j\— -^UM 

<A--i>- jLi ^jA j j>*j Ju JLP . i*b 4j>jlai ^3l kiJLiL^-« jt ijPj^ • *—0^ 3* b* JJLpaj 
bjLi^b ^jbci 01 4 jJJJl) ^li-liNlj £-j*jU gjw*bp a^" ^L> 1 oL5^ gjplj 4 ^Dl Ojj-^JNl 

Ja» bj£j ^ OV v*i^ l*b*J . Ojj^Nl ^Jp ^jJl ^LJLU 

* <) Jj i ^ JOJ^ 

JU& . <1JLL\ Jp iui'U-l <u]aL- p£il iLil^ ^p Ijaj Ot j . tjJ . t Jjl>- ^ Jpj 

jyLJl (J ^Jp 4 ^JJ ^ l^i cipbii ^11 4 Oj JJ ^aj ol <r~£ <bjjx Jl 

5 jtP *i?JUP 4^s»bLl Agy^l ^ Aj^Jai . JUtfuiNl Ol «A*j ^Jp” Uia<y 

5-JL-s^iil I JsyJ* ( <%— ^b c-i^-iu £~^>l <3^^ J . V • ^ <j^ >-*l 01 . JjjJflJl iJLfc Jp 

. < ^L^l separability 

cJuT Ljaji ^jA>Jl> j>y* 4 J . *mJ . t If 4 p-£Ji Aj^Jai Jlf JjJ Sj^k>“ 

4mmm 1L (^*X! 4 j»4‘^ Vj . 4»s^lib| ^ ^jbuijjjl 4 j J - ; ^. Ja > jl A>i/l 

<y^ ?V C/' ^ Jl J* * y* 5 cO^ ‘ 

. U»- t j>J . A-Jb jyill 4 jLa>JJ 
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Lr* ^ o* tA 


4T ^ iju oi 

i-ili J* Zjl *j*> AiJ 


The Moody Blues 



jJJi 4 ^S 5 ^ 

(IU31 (j t i*jJ\ t ^>JI jj~\ VI . iiuJ-l ^ U- UU ULi ic-^J 01 
>1 j jwJ Ol ^jA A&yJ! 1^1 LjiP J\i ol £^U-tNlj ej*ja}\j Silil 01 . ^jJl cJ>jy» il 

• Or 4 

yJ?j ( JUj Jj>- jj-tf y» o ^Sv5" ) Ol y» oAp ^*Ul ^ tljl *>Lt* OiT bl 

01 <^1 . 3j j*0 JT 3m -bljo l^ Ol (Sj\ V^U? SibjJ ^U1 jj/ 4 JT cj 

JuljO iil]a3l Julj\J t aJjlJI j ^>- jl t JJjjl S^T (Jl>- <Jj . a* Us kJ> 

# « . * 
oJL|- 01T ji C ^-Jfl ON . ft^-ilil APy-<* ^ A-Jj 3 ^-Jrl APy** OjXjT N Ol <iaj yO 4 APy-Jl 

. AiliaJl lJUj^» a, Jawi L*JLp JjI jdl ^yP jj JLp APy-* Oj I ^P £.^t ^ *J0J^ c ap^»J1 

. . U fr^JaJl Or 4 jjTNl Olpy-Jl 01 I '. i~U<a]l 1 ^IiOjI J \jZjj ! AibT -bljo uJUi ^ Njjj 

. ^ JiuJl A*jl^ N AfUs t -llaT» ^ ..rtll APy> APy*rf |<w^ (^1 oN . I ^3^3 

O^Tj N jj JL p ? <^0aJl APy-** j>Tl Afi - ob o\f— Or jJ lit* ^y^Jj 

01 Jj t tj-jaJl APy~- y^ **j+ eyJalt APy-* Jil APy~- 0\^-Jrl o U* £> y-*sl A^l>- iiL* 
Oj-Jlijyill OlT lilijj . X&jj* (jyu <P j~*i U y>- jy <UL-j JjiJ Ol ^ 
i*i T ^Aj c tachyons Olij^Ul ^-1 yp I^a 11»1 -Aij . J-aH IJi* ^ zyrj 

. ^ ja IaUk^ ^il tachy iJUjJl *^i^Jl ^ 5jujl>w» 

^ i % * 

U*»lj ^1 l«i( IJla J^illj y cJU; 01 c cor jj c oU^>-li]l oii 'j'* ol 

* * * * 

^jljaT aJ_Lj J3*^ * Nit* ^a^xaJ . jj ^^;ll ^Ljvt-jl ii^lp j^*Nl IJlij . 3 p ^p 

. jjJuo ^1 jJ>vaJ Olj Njl jJJLJl jiliJ 0l A-^aL^Jl ^p 0l ^-^Ij • *— ^*Aa ^P <> ^l-s^ r ll 

0| . c-3-lil kZ*>j>,<i\\ ip j~m ^jA ap ^ * A-^U^Jl J^lkl t j^tx* 01 C‘^)a?.,«*l dJLi 1 

« * * * 

Olj Irfjij tii A-^U^Jl £-* j^aj Ol 7 ■ -J JjJLp . ( J s li AP (3yai tiJlPy-- 

U3 j l* jJLj cJLiil Ol . a^TL- A«t a-^L^II viAi Ijla jy^l ^y*j . ^^p l^ily 

j£ oJb P 3 J LiC%* A-^L^yJl jJD jJLJ ol As^jJiJ Iaj ctliljii? O^Tj Ol (^Tjj . Ajlji^p 

. Ol jA oJLP ^ ,. ? 3ll Ijjh ^jA N yLAA O^lj -Ai 0 j£j A_J^>..»ll (jynljil £jA C-iT 13| 

ol^Nl 5yli j-Lj l^s^j>»P 01 - yMl 3l Pj ^^lil (j ajC-LaJI oliyJl tiJij jx j& 01 uJLifxjj 
0l (J1 ijAj tj i-—— J1 0[ . Aju j** Aj f\\ CJr 13^ . AjyJl a 5^>- obfl ^jA <*iyj ^JJl 

a*^ 1 N Ol 1<X^ O^J * *0*^l>«-»Jl Oljji ap^«* ^* jj-.^ll jjp j*-IaJ1 ^’j mM 


\or 



LJaA^* £jA (.iJbi ILa t-3xll y£ ^ • - L AI ) (JljJ 1* ^^A ^ A-s^LrfA^LI jJjljjla APy—J 

. cJdiM ^^I^J a-^L^JI (£j Js g j ~* Jl 

« . » » . 

bl £Aj jl L->»P llL-* j j r SJ . Aj-L^a J>\ ol-UkLill oLa JS' y A...-JI 4j Jaj j| 

APj~* C-aUxjI 4-^L^il jl ^fi>\ . fr^jaJI **j~k Ol W»L<a^J CJK^ 

^ ^ 4 # 

wJLi^i . ^.ilp yf- IlL Ja>-*& ^ c ^L* t *jjaJl AP,** jJu^J ijA JaIj j C-i bl* . *jjaJl 
! SJU>jj aJaJ- <J cJJUI Cj CJ iUajI JLi LmaL^JI jl t <^aJI ap^-» cJuX ^JLj jl jj* t (jjw 
<k j^yi |*J* a)K^j aIT J^JtAl tSy** il— 'S' i »j<jall *£' j* i^Jtk <4> Jjl>»-> jl jy t uJj! jJJi ^jP^lj 
Ifc* Ifi' ^odbJ aJJlJI Ijil^lp 4-^U^il b[j jjjujaJl JL* i_J)-LU jl iSj^* *■—• ^ 

. dJL>-lj Aa J aA t_V&Jl (J 1^15" j.^a::l I^xJxa y£- o y L* AlLjaJl aJJulJI Ajlja.^ 

jl jl LJp IJU ^Jpj . biA? ULJjl Xja JLv? ^J1 ^jLj J-u 5I ^ <>»j>-lj A^«ujl aj Jpu jl Ic 
^1 C 4 jyy >*Jl iiljiil Ay— J U ^wA^Jlill lJUh jl . Jjl—Jl (Jlill L,<M»| C jl ^ Oljj*>-bll 

. o L->jJl>- J-a (JyuiLl jl 

<Jp ^JJa-— c^siaJl ^ ^ yv-lj jwJl jl • jyiyi <*&£■ f ] a «* Ip £/5- a. ;; .«JI iJlfil jl 

. ( Jy»iil jl Jb Jl jb ^l^ll ) ^?r^ l l jylil ^Ua^I ®ljd l^i* ^Ij^l 

■X v ^l ) ^ jl-* ^jA ^c*]aJlj <jr^3 * L »-i jo y>— Jl 6j\. mm* c->l>-X>*^/l j_Jji^ - 

jJi ^1 LU?I u, A. ;i< JI iil^l JUkLi^. Jp jiZy&A c ^ t US" jJi . jLiJt c-iAjil IJu J>Ltu jl 
4_j»jyJLl Jl ^^UNl C-jKj c NjaA* i.j^-Jlj L->.>* JjaaLI g^-*U-* AjJLP Li' . A?ly*- 

. IjiL mj£aa JaA JjkLiJ ^ US' ^3 AjUjJff JjkL^a jJl£*m «^jJLalL 

IjS^ao jl jUa, A-iljj l* -U p LjP j« U* ji IaII jl . t^iJI Li" *u^Liu ^ Lill 

jjJL JA Jaii JLa-Ij y^Xi ^1 t apLJI ^ }L* 670 *J|^ 1 fr^Jall ^ tyr 

jj-L jP ^Ui Juy **j~i 3 j£ jl ‘-r* > _^l y^- ^ j^>-Ll c *>L* t jlT IjU . c^jaJl A^y— * 

^ # 4 * . * 

"Spy* aJj^w j_/»j^I aJj-U^jj ^dJJl jl* t <il jji> tLM ^ a^Ijj IT,L t t^jail ap^* 

y \;i* j^yi jj^ ajdi j %a 670 ap^w >a- s^Ua ^ a^x^ ^ li . y 

! 3 y UaJl j y%^A Jl <X*l*l y- . ^ -^JtJl i yf r I-XaI** <3 y*iJl 

|i Ip (J c ^tjp^oJl j^ ? «-.-» y I ^ ^1 c3 yJl ^ j^s>-L)l >^ry ^jil ? I*i* JST ^ L 

Ajl y i IjijP dUJb yci 0# Jjluiuj! jl sIXa N . Oliiyi JA JaJbU ^ t A. ; »J l OlTl^Nl 

. a-a»Ij AjLa>- j/; jl oUj->-LJJ jl JaA jjIaj ji 

. v»>l ^L**^-Nl oJUk JL »1 y yjl <L>jj>- Ajj-->uil o^jj . xiLJ a af-L^ ^jliJUil 

jyNl a La . tj-JaJl UL»U ^1 — a»-I ^Ijl L...-JI j^l* £a IJL>- IjL «.y J-^* 

. jyi y Ua- ayL- jyji y oyLJi ^L*Ni* . 4 _jj iryi -uix ji ixi yjc n 




-v_i\ A\^\ 

j\«AJL* X~Pj jW J . K*) . 1 \£ <»1 «4> 4 ^f^ji 0\~* £jA 

* * * * « 
jlJLiU vlJLUiJ l^Ll^ I <jl£ I '-W»J 4 U~W» jjjJail jU UK" ,j\*-jj uy+r~*r J- 4 ■**-[} j-4^0* 

4jLi*il jlJUlil 0^ OU tJ ^Uj^ ^I^waJI jj^Jajl i-Lft 0^ . <JjNl 

^ Cf* ^ *J1 Ui^~^ jJUi 4J Oj^J Ol . JjNt 

. <**rs, j .a l l Jj^l ^**drl 4j ft-A^ \^>- ^wJrl 4<5J L> - O^i 4 <JjVi ^cy-»^*l 

^MiJrl <o] aL * |fSr— ^U* O'* ^ 4*^ t ® c)i gj«J ' j-A 0| 

tiJLii ^ Vj . SU>*JLJi a&j — i Ji^j N ( c^iJl I 1JL ft t)l Ljajl ^yj . ^liJl 

1 jiU j^u 01 I *^iJl • l*iA Li > w* £*»-£ OJUj^* 4 01 OK" U^» 4 ( t^iJI I 

OI^aNU OK" tjr*» (^*^1 £y-*U <-j </al' ap y*w jA— «il ^p L»Uc 



. sJi I«1 a aJLj Ol £jA | £^iJl ) viiJi Ol Vl 4 AjJjO^S I j4^ ®jlj2^l^ (^ 4 !! 

ji • i-yO* 4 ^>-Vl ^P l>Jb-l 4 (jJ y<A&* jU^>J Ji ILm^ (j\Jajlj^ll ,j\_*— drl 0| 

iu -l£l -Vi ^>-Vl O^j Ol Jb V U*Jl>-l JUc»; y**J Ol jyii (iJJi £*j . jjoilbyt <j\jiyf (j OU^j 

. <JjVl Ju*> AiJLfS^O 4 ^ Jill jI-LjII OS" L* <-jc* 

-Jljf- ja ytl iff- 4?L~o Jp J . . t p£3l dJLil$L» Jp ^1 ypVl *y* sj 

J-b OK* . OUj ; ■'- -* ^Ix \f4jj OK* I <jy *l*«iil JsLjjVl iff- : io yjl 

Jjyia y-J ^ilil JLi 0&" jJ ^>- 4 i*s»UU ii^JaJl ftJlp Ol ^adl ^Li 3 ! IJjfc Ol 

♦ W Jbu J* 

* « 

<iaJ- JT (j iv^P 4 ( iJjijil JjLill i**w* I «Sj>r 4 fl~JfVl ®JLa CJK^ JLaI 

OJjI iij*l ii; ills* • ^s^l**^! ^JL*«p l*-X>-l £.Ias>I 4 dJDi ( 3 ji t OlSj . yfclls* c»mi< Oj^ 

I Mi . \jl*5* oi^i vlJjl OK^ 4iU» l» JSj . 4^^U ^ylx fl^-^Vl cOK^ IM tiJJi C-JU* 

< « -• * * 

. JjaaT I j^*io 1 Ol ^lill ^o-Js-l Ot*£» ^y* ^>-1 ^ £W ^’ l**lx 1 $.^iJI iJLfc OK"" 

0*>4aj 4 y 1 Vl ^ l>Jb-l c JLai IM 4 jjjjJil I ij^asAilil y^y-Vl * 5jjJa-M jl^ jJp 0^ JLaI 

• * O i-*W^ Oy*l^ > L* C-ij <J U^V ^Vl 4 JS^ 4 jlycJLj 

1^1 jy ( Jajljiil 1 lJUh -Ui viJJi ^Jp {j€ jjIiJLjjI jl ^jj IJUb 

Jl J . 4 ^ . I 3 j£j jJ Jjl4 jl^ ^liJt-ul Ji . I LjLJLjI Uajjy S ^’^1 Ui^.l T^ U±*-r~*r 

jl ^w»ji Jjl AiV | J> yJiJI ) 4 J 0^ -VaI . <~}jZaa ^JLP Jl ^laJI C~aL ^l_pl I-Aa dJLaj 

Jl A X^9j <J*jl ol 3 Jl £A li> . (3 ^>-Vl iajl fi\ U> Ji* (Jl ^iaJj ol vtJLil 

. 5-Lj>^il aI^JlII <>i...*w.« I 4 jjc**o Bj A 0^ L**XiP c B (J ^yUl 

C*Jj <j ol Bj A 01 ^ ^jLJLoVI Jaol jdl <j ii^*ill Ol 

Ol 4 oU^pIjJI jl Ip (J L^tLiw ^ oLu J Lw U <-~>r 4 JtfJUP IOaj . ( si lj-i* 
Wy • B <--w A Ol Ijji Ol ^^x 4 >T ol^i gy> ja Bj A OjJ-^t j£ 4 jjOAL-iil 
Ij^aj . A 4 - .*^ B Ol Ijjj Ol jji-XALlil ^-sj If 4 L-j&w* c^ji Ol UajI <jy^l^-l 
Jw jv Oi>lj\II 4 ^ j>~ !>. , »- > - JT 4 Ij^J Ol ii3l>0 cJ& j£: ,j& jaCLa 

iijyJwl ll 4 ^l^» ^y* 4 ^L 4 (j\Jajly> Ol V yy^LA-1 (Ji-j • ui— 

4 ^ilp ^P Ja^ly Jp 4 I^UISCj ii-A^-l io^ 0^ lil 4 Ol 4 -^ p$3l ^JLjl ZLa ^ 

li> £y5^-J ^ us^ Jl ^ls^ ol 4 iX-Ui> (iji 4 JA . ^|jb-Vl Ju 

cJ^p l» Uaj . Jjp~\j cJj 4 ^ 4^11 iU^jVl JT ^ ii*>UJL ^ £ <^\ ^j}\ J^l J ] lj . i^l ^1 

. synchronistic obrervations iilysll ^UpjVI 



aL^-£J ^jaio tUiaiji yJUiJ Ai*)lp ^ ^ 01 ^ OlS^ ^ydj 

g^l 4 C-jl^sU Jajljiil (Jir* - * j^ls£ 4 ^iol^-l JL^l Sji^sU £>lji 1 tlr 4 

*J~<iyA jy* 

p\j £\ t jfi\j dtfi 

Ljjo^ ^l^*i ojl^j Jljj L* < j^jj . c-*1jii1 ^*£jl ijlj^Jl 1 JLA 4a 1 jl L_.m.^\\ <ji 

<>- jil £*Ij iJ>Ju 1«AjI 0^ g£jPi • Oita Ol -La^I {j* Ol yc£l Aj-*-J 1 **Jl 

. jvZjjS* V Jii £ 4i* pj& JA jy 0^ g£-Ul £>J1 Oik 4 

. L*J^5" 4a»-j>» £*lj Ol JjU^ LjjP.i 3j 4^1 ^->* 1 * 01 J-S^uJll <0 ^jA ol £*i 
. (J^ '*^y^ frUaiJl 1 -Xjo LlO> tile 1 ! jyaj . qwiff l 0 JU ?1 I ^-* 1 j £pl li* 

, I p i ol&’lj i £\xs i ol £j?\ Oli 1JU Jpj i pop ^1 i Oic 1 ! 3-uUw* J*i ^1 oy*j 

01 tc^jliJI ( j«* Jbjl gj-^ • OlpULiJl jJ*a7 ^ ol^J^lj . till g^P oU-jil ( J*aJ ^ ^I-Uj 1^1 

L*JUPj . L.JUP Jjji 0ic*1 01 4 j>- 1 juO 4 (^1 . 0ifl*1 ^IjJUN jy*JUT dJLc , l 01 ^J->o 

« * 

JL>-1 dJUbLi^ 01 . l+r^ ^J-sAj AJallx 4 AjL^P <«£*» Jaj1j\jl lJL/b jli ju-^ jjw Jajl y Jb^jj 

^ J g^ *jy* 1 *=*J g^' «J^1 01 pjj . lijy J>-^1 J yjo ^ 

01 Jl^-Vl j—>-\ J <-^r ^L* . a k> . w J_ni ijj J-m «jj— ^ 

ol 4 Li.a>> | iLi | Ail . aJLaaJI JLa^JI A>Vr^ cT^J ^-<^>0 -U^l A>^P Jl^l 

. ^AaA>- fr^i* 4jl jj-^aJ ^ 

^1 ^LpJUl 01 |* 1 m 0 l ojljiil JaLijVl LiupLtJ j** ^Jl AJli]l <Ua 01 j 

c_ 0 L^?jl ^ylojJ aI^U^* 0 l l^j . yuijiyO 4.JiU^ A-Jflju ^J us <3^i)1 Ijjbj . AjjIj^i^I Awsljj 4<a./a 1 

^jA i^JtijA 4 (_ju^ (3 (J^* - ** • 4^jl j^Sj (_juS^ If-li 4 <iJj5^1 ^IjJjl 

• ft 1 — 2^1 J)AU <J\^>-lji^ (jy* 5 i pM 

^1 IjjO^- 01 ,jp «>?- Ip Lj-‘| . a-UaJI JL^Jl ^p lijO^- 0 l 1 ^^? N juzjjZ* aJ^U^ 

^UaJLl 4 g}U>i ^JUa; j*j • viJ^I jH <-Jw»? Aw?Lij aJL*-j Vj . *^jLc*l 

^*5" j*Pj oJy^aJl Ojj Ajjl j ^i^l J* • cJ^aIIj i_.. ; .** J l OyUl iilyol 4 ^^lll 

. l^Jljij l^^LiuaJ 





5 ^ ^Jau- jJp 3Lo>- ,j\>- iJLJ ikU-l «Jjb ^ C*li . <L<aJl iJfL^\^S 

-&J 

. *U*i)l ^JA L» ijaij ^ pjf- *yrj 4 4 <1)1 1 ^Jau- <Jp -Utfl^Jl <1)1 

Jb4j OjJji til* J-*y *il • <1)1 -UaiL c oJjs^I kJ* *S~£ * pJfdl <1)1 

Jb^jj V . jj^jf <_jlij£l iiaij ^jflu-> ^ aJ«a» JT <1)1 JlJLi V . <1S^ frUkiJl tj ^IJLj 

Ui5^ uJu,Ja7 iflf^Il c ^ii £uii^ JIjJLp . iJJS <— <1)1 <1/^ |H*Jl 

. t y€’ 4 <U>wasll jJaAiJI <>-UiS"* lJb*- C-a^T lil 4 jUJ Jij . ^U-Jl iljtjl 

4 *j-^Jl ja £jJ\ 4 iii?U- . ^ill CiJ-^lj < Ji* | ^ J* Jl-J^J 

<1)| JjjLP JjAi-. j O^UlT U~iP 1 jyu (iJLc^l jyO *Ja>Jjl »jl* . ^*J>J1 J-^yi I (Jji ) 

,ja>w ^ap L&r* * ^ C - V i'b *. O'Uj i. o\»Aj Ju\ tO\^X 



0^ . O^yJ Ji AjyJJ cM . Ai <ui Jii . ^ j$> «XiI . Ji* Oyyb\ 

JLi c aJ^> £pl Ujjai ouoi ^JL 5 £ <Jp ^1-U; 0^" t .iyiJI jyiyiJl tiJLr 

l^jfl* 5j5^ ^ A>-jil ^ysliJ vioUO lJUb 0| . JLs^ljJl <j\P <ioU- 

. SJb-lj S3 yt* aJclJ- (J aIS”" ^ UJI Jfjw jyu yb UbLill (jjp <iLi ^ O yi* <UiJ jl aJjJs Ojy~- 

B x*p\J\ 01 tiiii c B t x*p\ j 0^ Uj dJJi *LJ1 

4 ^ UJa^ gj\ jjP j>-\ ^jau» <Jp AikliM AijjJl jUa^L 0 ^ 

A 0^/ a*>- ^.J t! JUbLio V 01 B Oli {j* 01 . A X^I ^11 a^A* a^'UII A^Jt-1 c ijA iS <$^1 
. (j\j j*- aIT |1 UII ^ ^ Jtf A 01 . Jjtfl f. -ti 

. ^>wJl c-iLis^"l <J OlU^- c lij-i A Ol c U y l5^ L^i 0^" Bj A 

c-jyj A Vj* — l** uja-iiy \iA& OIT 4 ol£j^! <&~J Ip c OyyiH Oi ^1 


.0M\ 







. vlJIj i ff; ijaij JT ^ t cJj (jj Cf*^ d&~*i c ^ ^ . <~-*j cJSjil B 

. cj-^ A iS\j dljjlj 

^ 0 

I^IS iPj—Jbj LOaJ B c£^ b/Lijbl 0 > ^ Jj Jj t Jail A 4_jLiU-l jyju ^ Oj 

• jybdl iJU* ^ J^uil £**^1 B Oij 4 --— t-i j^s3 Ji A Ol J>£ 01 Ljyc Jij . JawaJb 

<3 B Ob J^a» oi 4 ^ j <+jlj 4 Lu£jC il . tiiii ^Jp ^ ^J_>«jCj V 01 

* t * * 

^Ja; <&jAa *}aX- (J c Ljayi bjj* j£- Jl* B 0*^ ? liU. . A ^ 0^ Oy>j*Ji S JUbLJ^* 

bl£" c JL>- ^Jpj L^IT 4 Bj A Oli l«i> . Lf/*wlP ^ J\£>-Vl <. OjyjiJi 

. vil^t ^ 

# * 

t LjN . jjyljiJ <*Ja^ jJ-J N fciJUc^l ( ^*. ) | ^liiJl I <>jj> Oj 

OVaSVI jJ ^ jy 4 ^ *^i ♦ <3 b*^-i jjZj Oi ^ i*J ax «*«.) M 4 Bj A ‘bjji 

M d* N JjN» j^LU oi <i£% . jjii^dboi jiiiub j^ir ui~V Sib&i 

. dl^*- iiyt* <*i* ji>- Jj <ay^» ^JLp Jjuij 0£~ — ui*MJ 



V/^ 0J1^» AI^j 0^)1 J aJ^r- J*- 4»1 j_^a7l 4 ^U*l ^U>- <3 * 

|i bjl l«b* ^ ^IJUJ obxjc*tj . 4*S\j ol^x JScj aJL5i>Jlt Jl JtfjJbl ^|yl JT ^Oaw 
# « > m » 
jJUL^ 4 aJ^>- Jjj- aUI bls^j j-U<aJj . «l^b ij jib»*J 4 ^b 

4 ii^j . < 4 jj> Vi c ®«^jj a*j!j < c %jj g i «jjfc . b 4 yr t : 

L- *V' 4 U]a>“ <31 bjl . ot bf IJb»- Oybj-j ^bl 4 «b^>-lj 

. ^sOxil ^sp -bJjbl ^UjaJI oi 4 Jj-Ni JL»“ljJl oblp^ fb»! ci>w*j 

U* 



ai^aLI ^)Y 0^ , LSLl jl l>«# OlT" jfj Jl dlte <j* ^^Ylj 

Olftil JL*j ^ll <L~Jl AjjbJi ,JjIa>“ ^ji ^^isiJL l$JL>Jj aIs£ J ^ap l^^dJ A*»Jaj»Jl 

0-»U aP S-Ia*Sa jj^iJ SjJUM *jjt oIjIpo j| . jja-£JIj ««.>-Yi ^pJLp V**** £/* <jdji-*^N 

. I^A^JmJ A4«>w V yAC' \_' A ~ ''Yl *-* 1 . i-i y+0 iSjjJ A»*»Xa11 4 — ^ ****^Jl)J 

cb>- jt i)&" -X5j . A—JUJl A#j*il ^ jv L* Iji* c)l ^ >» Q»*»sJ <J ^aa)I 

*l*Ja*jl cYjA (jwj . I : ..*■.* ^sjlsJl t iS^* ^ <3j^Yl ^5!>5j 

? ^UaJi U> ^ ^ l-i> ^ ^U*J ijfli-j 

U^^). B j A ji-L^ll Jii -Wy -^>-ji c aJjS’* *Ai jjii <4^-j ‘ <j^Yl ^ ^ 

<^L,oi <^x» <j U-Ijl> Y *5^ ^ B j A (J?^ • ajUjiu Y *Ai 

J-*<a>- *X5i . B J A <jii ^yi>y JLaaH -brji {i 3yiil O^aN dite A J>Lw 01 J-Sj . £*[} 

. OjJjA^ JLA^d L»wLlP (jL^ojYl l*i> 

. <_£ ^>-1 ly ty*ia)\ A -Utio -^J • Jjii J>^ <jyj* dli J-*x> Ji 

A^-j jyJ *^a# oJl>LX ^)j j^TjA^ ^ j-A Aj yj ^ AmA Ja^l aS B c)Y . £jl> X *^Sjh i ^j 4 ^ ^ 

<jyj* tiJLc JT . Lx£aj f c jiJbil ^ . Jaii s-L>-ij Ala>JJ A o-ii-i 

Ol.XAL t ll ii>-^Alll oll^ll dJ> UJl lJu f.Lja» ^ ^jcLUd^l A-i l^yo 

. i ^lUJi ^l>- j! t Bj A 4 jiX*fi\J\ tSj. 

4 * 

X*p\j JT ^mSAj X^» A-Ljuj . a+Jl J I ^ UJl ( <S£ | X*p\ j JT ’J'y^i ^ 5 JLaUL* i£jdj 

Ail . LJt AlytLi d«iA Udjl a!>L AJI^J ( y >■.!■ »»*^J . |1 IiAA ^L< A-Aj A » vflj 

* + * * « 

CJtT . j-lP Aisr ^ iiydl 5y>Ji ^ Jj.^iil yfc IJu jK” p \ Njywj IX>-j 

. JL^-j UJl yj a>-^sa 4 <JU- c 3jl>- A>-Usll <JjYl 5 -wxaJI 









J* ij-J 

4i\ 


)al — » Oyi-S' Oy> *. ioy^ Ci^n 

. jy^i 0^ \i XaJ^-N j\ i>\ Jcfij I ^>-j\i-\ % j 


Fred Alan Wolf 


ljl£ 1 j. s * It iiljjl . \ ^U- tiJLjl^* £• ^ Jjl jJj 

siLl^L* MjjJJdli *l>-t OS*" . L*Jj£lU ^ijjyiJl 4 ^ ^ 

«.ljjyi3l -_ b^W- bl^" OfcT . "<> Jiflj ; D* Bohm ^ »JI 

J ^jiil A ; . / a£> ^JlJ jJL--Vj ^UjuL»j Sitp Ijbf- iilaf' <w^ 4 ^ ■Ja ^ > ^ If t OwU-l 

. yJI ^ i IjS^JLal ^Jl ^ oWl O^ 

OK*" » a^ybo I^JLP AjbdS^ OJ&" . d-LpLiii o 0 > » l» «i 0 ^* ^y c^bS" 

4 ^b (y ij^ oU-j-^jil Ju ^ C& . *bjy^b oli ^ 1 -J CA*yj>y <J[ (J^—* 

X*~*y Jl • 4 « j)>**' ^ 1 ' J jh ^ ^ 

Ojj^j jj^lliJji iijLi* 9 & 4 4 jj^a 1I bjbL^ ^ tw-J^>\} *— ■'bJj'^l 4 4 *,^^ 4 js£ 

JL^jm ^ja ^bjyijl ^ j*b Oi 1 ^ *bjai vy J, ^ ^U- . | ^^S^yj 

lT*J OK^ <^jJ\ fjt ilu-Nl £* obiJL* 5 -Xp iS& <jyU *bjl . O^J <lX^ y> 

. iiLS'jit <j ijJoJI *bjyiil £ji 

<-^/9jA ) ^-*1 4— Jyl5 i3 ifX\ 0 * 1^11 -W (J^ ^ i^i fyt OK^ 

: Jji t B.Hiley Jij* JUw lf^/« t ayU J -iij . i nonlocality 

^>1 (^t ( \.n.J>y» ^kli 'J* jJL;L^-> L-| 3 1 c- 5-XjJbU * 

(Jt U> Ji . . . i-»jjkil LIS' . , _> L^LrfSll I^^ajUo^- ^jLcT V ijjiiLjt ^J-i^- ^ 

, ^1 Ui) 4,lS3l S^> 1 \^J-W i^jftJ) 

lull Sj^ J !£, j JLi jjAiniil Olf . j\£&\ *X* JJl l>U- ^ JiJLC* uir 
Liy oT gjasw ug’ i : Jir J \yj\ j£s . iUlil! ij^l O^j 01 J^s V i-^jliLll 

U-7 5-^^ i 0 L*jHj Ol^il ^ «jLw» jl ^i-d -1 ^ o yJ^ i LLSi-l jj>\& c-liS^ lili . i V ^lUll 

uu ji^C ^ <^jai |iL!i ^ uju-i ^u oi .. -o obi 1 / j^i u ^ v jL^yi ji-^v 

. Vi>il iijLJl 

iJ^JI 0 | . oJO^r c OUj )j i 0 l^> i ^J^s* l> 0 i IJjk 

^ c ^ UJ jj-J Ul 4^1 . A^jtj OjiS" L* ia v ialL 3jj— ^ 0 ! 

J^il |i ^Lirl Jl bj JjJj dlii bL^i 1 ^ . l— 0 *AJ Jjp 

3 ^^ibl 0 U < J— ill Uub qa *~*J. ^ ^ <3*^ LaL>- Ji 0 _^i bil 4^1 . 

. JL^Ji Jl*il ^ ^ ObjJtj Ol^itj SjlA-I 

\ir 



01 Ojb j£3l J-*ai O' t» AJb J oj LxUi--l jj f -llli* gjlsU I i} J£ oi ^s£ liL* 

^P a5L«*pI <J 4~~jl> Sjli'b/l {ji** O' ? L$JLJ U -«J O'j OljLM ^J-*/ O' ^J al»w ? * j~£st 

\ fji <-r~£" ^-Up 31 li^rj • ( pLOaiil ) Ol^il ^ ^..*. 1.1 <^^51 I aa«-JJ tJljl ^/-lil Jb-lj 

J&o 0 ^"L-l jj-^ f^*i Sr-**" SjLi*Nl 01 i > 1 sr cP" J=* ‘ c 11 b ! 

( j^P aJ j . / a a « A aaJxJlI CJIT lil t Uj^P ^j^jLiil , <aIs*M <.LjutJl jJs^U* A-Lli A/»J U 

j A jy jUaiil <^1 Jb-j* ^ lil : ,j-£a Jlj . U/^ Ui>ljS 01 J^s U/l i B aaUJl! 

3 jl^l aJ^*! OJi I J> jJpj . ^aLI aCJLp jl ^«il A^ilJ Jl U /-j Jaj/ 3jL£> 1 AjI Oli c B 

. ijlib JsjIj^JI Uil^L*! /j ♦ .,<a:j Jl./a j>Nlj 4 Jl./a<.i^ll ^♦■Ja-~ 

4 «* ./aj La 4 ^-U . ^a!1 a^jLJ oljLiNl ^-wa? 4 1_/jO N 1>L£~ 4 IJb-lj ^LS*" ^1 l#Jl 0^ lili 

«-U ^P J^aJ jl ^Jx** <Jp JsliJl ^l»l UX if JJ* ^z 4 

<J aIspUza JsIaJ 1^1 01 LJ (^JUl 4^oil ! 3 jl>-1j Ajajj l$J5^ l^l . aL^Ui* J*liJl 

4 j*LJl Uli* j Bj A t Lj-Up1 j Oli 1 -La jJpj . oljLM jz 01 c ( OLajJIj ) 0l£U 

* ~ * * * * , 

S-UUu* 01 ) U>i 01 <j 0 >Uai^ A ( *>0aJl Ua^l <^1 4 <o!p 0 *>Lplji 01 ^XC ) 0 *^Uaau 

. ( pl^# ^Jp A aJLa>- B a3.a> - ^ Ujji yjj A 

O ^ilsAai * O' 1-br { j\Za\s£ ^IOxaJI ^y» (juajad /^Lc ^iJ O' Vyjc^q)! ^ 0_^i Oi 
AijU* I '. £jd\ Uli>* JLrJ 1 J^Pi * >- l lOOfc jj^asU . JL>-lj O' <J ^Pj 

^ £ ji 5j*l> \ ijcAzl* jc&jJaj tS^ O' ^j^l O' Oil . C ^ .w ^n II 

t*Y^* . ^lOaiil 1 -Aa ^ pljl Uil ONI 1 . -kli»j 4^i (^Jb 

0 . ^ ^ | 0 0 ^ AW 

L*x* ( -Up/ jl ) -Up/ U^* O'j l^t^l jje-Uplj O' o^l j^ilj . Ulc j>-^1 ^p Ja: .»4 
S^/“ lH= ^ ‘ Oi-UP^Jl Ju Nj <ji-*£il Oii ^ 4 Jxjl/ -bj-jj N La . 1jl>-1j 

a ^>ry 4 tJL*Jl ^ 4 (^j^l o-UpI^I iS j* 4 ^I U j . L y *j AjjL-ill i£j^ L*«i*pULc LijLjiul 

. L^aLaI ^ jJUJl aj>~ jJl c^ja* //J Jii Jbuj 4 L^-aLaI ^JjL-JI 

. t f ,- A ^ A 

La-Up ^ ^A^il cJapl 1^1 0^/1 <— > . J»Ia3 j Js»^ja>« li l^JO^ Lffj -Uo Lcjj 

^ I 41 

4^i j^p (j ji Uxp j 4 I^aLaI JjLJI a^jJ! <j ji LaXp ^ 4 LpL*' if j A*J1 ’y 

: JLxJl j>»Jl ^Jp 4^j1j* ^LpjVI c--J Ji iJJLP O^e 

\ 

: *>U» i; aJ?Up^/1 1 a-*£* 1 4^jj c-Jj Ji ^Ull -UpI^I O' IT 

iJLiu'jjju'ijj'tui 

. A>LiJ jl U^-Lu Jajl / <^1 Jb^jj 0^ lil |JLw O' l)lJb ^-Jj^l lJUb a»jLLa 4^Jii 


nt 






ja Ajt jj j^eu U-Lp t jLi>-I jJp ilaJL- ^1 ^iJLLc V iJUO oJu ^ Lj! U 

OLLlJaiJl jjp jUJ -1* . ^L^jl u-Oy ^y* ^J>0 ^ *^>-_jJ V t fl*Vl ^ 

. Oi** y Jj>-jj jJ iJUAj L* ii^UalL 

iJi^ l»*--^li c <j^* 0£" On 0*Vl ( jOj'_jjj U^po O^b 

^ * * # 

Ula ^y* UajljJ -X* 0£* Oi . j /w# . I aJjIa* 4-JO cJ ^ ^Ui life LJl . 

CjL*y*j ^ On'jJ^ 1 $ On* ‘ J*4^' ^r-i ^ Jp jdjij^ Oj-**-^ On J-^' 

Loaj^ life -^-y V . 1 jS UijL- on*^' 0^ Oil O^l y-fe . OUsul y* q\.^....aa^>«JJ 

: aijJj Jby (^jil jjoill jLs>*l ^ y- ( 3JU a\j j\ ) JL ^>! \j ^jSsi . jiJ^\J\ OijLiPi (_j j*^>«llj 3JL-»j 

Oij OiUaj Jui t on*^-*^ On*&' <*jj 01 L^J^J o*-^ lij 0^ ^ lLyJa>» jl L*fC* 

S-s^J^ L^J J/^ 01 Ml* S—fe . l^L *j\ ^ri>J 

C (^1 . liA lilk^ Wy c$y- 

no 




U UjUi Ol Ujw Nl jj&J N # I Ol . OLa^»j O^-iP iili* <iJLb £-*j 

. ^>-Nl OiJu^Lw* y~Z Ji U»^a jr 

4ir ,,ju it iju of 

yJuJl ^jaj Ol ^y>]as*w 4 j5j O l L$J5" frLJiNl | a**j*^JI aJLaJI i o j> 

APy**j . *A*-lj Ol <jcUaAi* ^Pj O Mva a;* OUjJlj Ol^il <J tjjdfiuJ JT Ol . <■<? if 
jy~J oIjLMj ^ujajljv* JbjaaJt \aJcaS . jL*jj! Ol^ll <JjU3 LjJlp Ijl*- £-iaJ 

|JU> cljl^Li'Vl 0 l* APy** <JJjljL£»'i/l £-ly L*JUP 1*1 . ^tI < 4 A!> Q b j a flJf 0 _^^J < ^<4^ 1 ^jA UajIj 

frj^all ^-+~Jr ^^1 ^ U* OUjjlj jl>il Jb J y& Aj Jau Ol . l*L*> OLXaaj 

<ly ~« Jl jAi*U>l AjJaj ^jA ijit L>* ^JIj ^bjJI ^-L^-l £a ^^ajIasJ ^1 a j-» Ol . ( OjJjaJI ) 

ijj}\ j i^\j\ oi tf\ . <j^u>ni a*-j jp. ott ob pj-aJi ap^* oi £>ij a**u ^4^ t Jw?uu 

aS^>j 4^" j>- £yj AjL£ 015" lf~ju A*-aII U> JL>tw< eijjA ^1 «jJUaa c^-iaJl APy** 

* 

. t j^a*J 4 r *»JL iQanj aijjAj tyi all jJUaa 

* * 
i Ai*)Vlj OliLJil ^oli* Ob O^jyaJl J5* *J U>> iiU pj-saH <Pj**» bU 

LjIj aaIjJL U Iju jJj ( ^iAjil J-^UM ol t 0U**-j Objjlj ObCll ol <^1 c oU JOC ^1 c oU 

OLi Ua» 1 l J-Aj c J ^1>1 jl j + ail J-^lj ^LaIIj Ol CJK^ L^*j 

. <Jl£Ll oliUil jl J 1 >N 1 

. ^jaJL ai> Ql«» A a l l^ l^li^ UaLj a5”^>«iL 1 c^>bjVi. A l Oli aj^JaJI #iia c»>*y>j 

jjjjj^-Jl (jJ ^niil ^JL>- 01 . Um J aillj ^ (^l AP y** Jbljy 0lJL,l>d OULa ^aLasIIj 

^ i^jUp ol <>r jaJ jU£ i 5-jU-a <1 ois^ ^ c oy^iii 5 jilj . t^aJt ip^j ok-** 

Ol \ . ^Ju3! £>- A^Iau c (jcixaj ^1 ^ c l^ir OliL-II <jl \f c jj^l ^P ^jJl sJtij&j 

. -Uj>iU ( 0 V! | 5a^>-lj <Ui Ojjyii J Ol^^iaj Ji^aiJl 

^:U? . m . j <Jl . 0t*j)lj 01511 ijJ ^ UlX I j*- 4 <^jJl jl t ^ja)! p^OaJl AP^- -Uj y»j 

^ -UUJ1 . iisJ- ^ £^1^! J 5* itiji ol . J-ilw- jl 4 cij <^l^| ^ 4 > I ol 

J u |I Uil 01 . i) ^ pLjlII 5 j^a)I aJU> ^#0 j*- 53 t . aJ bj 0 01 ^-s<aJ ^1 Uil 

^UaJ . aUaj lij X^>\ JA 0 j£j ^ 0 _^i Ai^ . Ifij \ c i aJUaaJl! ialiJl ^ APj^jf Sjfi- 

, t\ji u j* x^»\j\ oi . i ^ uaIjIi ( i j-^ijJi ^luii i aJ^ji ^ 

tiiOl^jA l^jsJ ^11 AAsiJ-l ^yj \^A 4 J . . I 5 ji^i jyfe A*J 4 jAJjjj-i 

. AA*^UH i-Ol^rl 4 ^ 5jiS5" Ijl^i! 0 l Uj . ^1 



ojaaJI oJii jl ftjll ^Jp c& tel & ; Vi jji jJL# 01 <J liL 

. < * * 

( UiSJ i * 4 jU^I> . i £^yj?jll ij^ ^ ^*»L*a»I ^Jp ^ j^-p (JlyU ^JjL> ^jli * 4x-*JJl 

<jj . | ij^laJl aJLft ^Xaj (J ^ OLi li 0K~ oJUUpI l)V c <jJL-»Ujul IJby <iJLJ djjZ' l£» c fjij>~^ 

\ *>VjL— w» -Xaj jiuZjjSi |*-^JI slj-JL^L^ ijuj ( jJU- ) l^-yjyJl tjy (J-jydJ Sjjl^- 

(J y-0 L * Jf * <j\y£- C-£ c <jcljyiaJl 4-J <J^ I ? «tel-l te | 

t AiteU* 01 JJ ^ Yo ^Ip ^1 c ^jNl *j j£j ^ii . c.tjVb S'** 

: <> u 


^aX ( j£j! I c IJl* Ja 8" ^ i*jai jyf C - .- J ^Jl <^| 

j> 4 jpUj i 1 JL*j . aJL^-lj ^jA lx IpyUA* ^ J ^J^Jl 1 -V> Ol ^Vl ti V* JSj . t» 

TAT l IJLa?- 5>wsljj l-lsf klUi £• ^11 4^--Lill <J>yMaJl SjLaJI tiliJ ^ OyjAl ^Jl U 

Ul . ^>11 J/Jl ^ ui I : Ji. our ^ uJ jt . cJ y> IJU 01 4 TVAM ASI 

. i-ar^wit j»\i\ . 



. <iVM\ — ti ^>\ . Oj' 4j\ . iy^s y\ A^o\ •. V^y- j\i ^ d jiVi\ n 


V "l A 



» * l * 

4j)I t IplJb 4XU aJLaP JLtfl Uj 4jyJ Jl ^Jrj 4 U>- SyJI JjJ ^y* yuiyyi OUT 

l-ip ^iUJl Jl Jy^li^ Jy«*y*£jl Jy-fyjfr-^ Vl^“ Jr* Jfl— *yJl *Aaj ^ £^jl 

jj£il)l 41* jUaJ* IJL* c ( <15" |l UJI Ua gjt I iiyU t 5jyi!Ll a j> ^ ^jl <1)1 4»->-J ^ 

Jp JT Jl . oy^k OlijU* %jb»j 4~ii Llj Ji*JI V 4ijJ . ^y^&l 

. quantum solipsism l&y&S fcliSh ^U yuay/- <JL^lM j&y { y*\ Jl 

^y* Uy c a^ya^y ^y* JkS^lsJl^ <ayt* ^Itf ^JUl A*»-y]l 4-^iJl ^A ( UVl ) OlJUt Jl* J j 2 j 5JL«P ^'U^ly 

^ UJl I kiJUl 4 A^S" |i UJl djl * ti»U JUl* 0»y*^J) iiUVl Jy . Ul^* 

(^jjl *Ul JL-JLla J J& <LLaJI p^iJy • fUA*s*»lj : yA «— *Jy^ ? dUi yJLS • * cjVi 

. jJLUp dlx ja 


d A?) : Js^Jl i ^ J Ui 

UU- . Jl jie 4y^I U ,yJ jtfjyNl yti <iUJl Jl 5>i JA U*Ul <Ll-NI Jl 

j^Ul Jl JJ Jy^yJl (3-*^* Vy Lpyjsy* JLlfly jf> jSLi J iySfy* |i U)( Jl yJ il . dJJ^ Jy^J jl Ip 
yl i JyJl* ^JaU- y^y <y*£* *^S- |i UJI Jl yA ^y*»A-Nl 4_>lyA-l fc>t yA-e ? Jil ^ UJl Ui 4 £y-i.l J* 
. Ujl»-1 aJ SjL 5y» JT J -Ue>y iys^y Jl p4 (l ^ •y^y*’ j <ij • ••U^y y^ 47 -UUJl 4 diiyAj 

1 L _ r v>xj y! 4 t£y V l|^J t JyfsJ Jl Sjili 4 t y^ • f* U- l*IT aJ^UaJI jl UJI 4t»IJb-l J^ 

. l|^>ohu yl UJb-t Uly Jl Jl LU* 

, ^|ill <Ll# J^sa i JdLi <Jx*UJl i ^ily^-l ^y* Ij4^ Oli ( Ipil^ ) SjynA Jl di> ULu 

JU-l lu^j jljal* ^y*i . ij^L-Vl ^UU Ja*i I ilt*Vl jytAi ot J-i l liy^-i j^|y 
* * * 

. L**L*I JjaIs^ <JLisLl ^y* Jl^yj iillA Jl yJL^ 4 jJLUsJI 4jL5>JJ 

w>U»U» A , Vly OljJ*l jy* 4il . ( iJllA ^^■yl^'l I 4*^1 iJtj** 4jua^*I < yA Jy^l ^y-Jl 
ijfiy J SyL-Jl 4 SyjiJtJl ^y* JauL*J iJjyJl . L>-jl>- C-^A>- Ipl Jp 4 CJly lit c 3 ^ gjJl ti'IJL^Vly 
yl 4 4l>.iU“l jt UiU 4 C-*iy Jtf <LJL» yt \jA>- jt Jp U* UiuTl lili . I 4yJiJI JlP- 

^ysAA* 4j| 4 IJLa ^ijiyu J | \JmJa3l ) ^yajy JL ►y 4jl ^ipl ^t . ( IJUa ^jli-l I J Ufy Ji <LJLJl 
4f>- yUM I iiyj-l JU- J t *J»iycdl IJLA »--J^yC C <J aX «o 3 Jl J&i c CJlS” UI 4 4--yUI jV . ^IjA JJ 
<JU iiaii-l ^yP i^jyiJl UJlPy . 4-*Uy »jl^ * -^Ua ^-ydl I ^Jaa* ^y^J . f *JUa 

. I iJllA ^-yU-l 

j$£s Jl J^ . Ujyip |l Ip Ipl . ljL>- UT L^iyu UJ> 4 JU £yi 4 oU 4 jLa>- Lja^l JL>-y» 



I*Xa ^ Ip yH . | iiljfc I { j^ a*JL£JI Ly>- ^ <yo V ^ LJI Uia <j vtol^l ^y* 

' ^.X>*i*W jl ( *^La ^jU-I | 4y !lj jl^jl y* «iJL yAj ^ ® Lja ^►LJl J |* v- ^ 

^iUil yi . « La ^pIjLI ) J c. * ; k ?l Jii L^SJ < .ULla ^yt-jliU j y. jyj jUpS/Ij cj>jyLl 0[ 
aL? -X^y t* ULpj . y^l ly^J ly&y 4 J JL£ jl l-juaJI y»j Ul^* ywJl -X>o I La ^>-IjOI 1 
^jUM » ii>bj»-j ( j rjJ jl^ii ^ ) I La ^?-IjlJI i yj y»L* jl sy< L» 

cJuwajl ya*j -L>-jj Lja^t Laj . ( l^u*J jl jl jl \^>S- jl tfcly < j}\ i^JLlj ) f iiLA 

•JLa Jj . f*>L-l Vl a} gJu ^yJI ^.MyJ-L ^~A N Jtf yj ^ijC (^JLl K y * uJiJU . Ua yi>yJ 
JiuJ! aJL 1>~ yp ^L-aJI ^JLJI L»JjiPj . ( La ^>-Ijl)1 i ^ \p y» iiLi»- ^Lil 0 _^j 4 JU-I 

. I La J^UJI > JUajL aJI# 

*JUA^-\j | La aJL>-IjJI | AjLiJO y* lij 1 itlu ^_£jl ^ Jl>-y jVlj 

. Silil aJLU-j fju jJ— N<*i J— o;- Ailliil aJLaJ-I oJLA jl (_£jl yl^J . ( iiLfc A-jJf-jlsM ) 

* 

i ^ J AmmJI J I # 4j \j>%+ M A A+A->- Im jjp l^ljS>*! L^aaaJJ 

^1 tLO^I Ol ^A 0-L>-jJl aJ>JL1Ij . JytiLlj tw-^H uyjy ^f5* i J*~\ Jx*^- 1 ^ ^ 

( o^\p 5^iLjl ^L^Vl c«wJ JiVt>)UL^tc-J (juiyiJ) oJLa ^sLj 

^1 (jyl^» ^ Jl Sj^li i 4^i^il y*A olijU* oli ^LiVl d^Aj ! ^Li»^ 

# 1 

Af~w!* ^» : -,^» dJ>Lt cJUvsy ^Li>Nl oJLa ^JL>uI**J LjUPj . JL>-lj cJj C iJLP ^JL L-fr* 

v^JbLl r lo^Vl ^ Li . I Aj^LI c l r Sfl 1 r \ Ji\ t<S2l 4 djapl e^Ji iiij . ^lySfL Tjl^- 

q^lJU; jLo ^jly IaL-jt'I aij . ol^t ^ aJp LiU>! L ^\ < < s *f£S\ ^ly 1 

i Lb»- <J jA y^jkj jyLJj 1 ycJ ois^l 0j . OLyJlj Ol^L L^ QllJtJl Ulaj . IflJ L jy ^LiU ( j ^>*1 

* 

; 4*<jJ C^jLP A» i 1 j , JL^yib IAjL |1 L*J l* |Jjl Jiff 

oJUj y yu L^L<9 jI oN — ItL; ^ImaJL Ipiy 01 0j^ 01 1 1* 4JL*-y C I-^L ? .*\ jj 

* * * « . 

JT (^O yip (Jl ^>JLj L*yfcS^ L yip ^y JlS i| . A*j1j -U*3>P >L* LI ^ L«y^>Jl OjjLaJI 

£« \.ja*i jl If-* I If* . Ajli^OJj Ajljy ^ vljyi*)l y^P J-^^l 4>*w L^ 

c UL^-I c Ljj i ^ (£y &\ ^yja^J ^4*^1 aK^L# jJp t Olj 

! Lb ^ N 

o^Si : lib *j| jt fry JT 

jl nsj ^ b;t jTi; . blWI iiJJ-l ^ ^a<i U i &j » ot ^-..J ly-j 

i ( *, T -*^ll aJjIa* i LU a-JLj I -La 0| . 5ilp «ly L Llji oJJi LL# yJ L*V L } ai ^^ c -Wy N 

V Ajjj Lf-'l t Oilil Aijj | Aj^DI t l&lj* i^-A^A J-^-^ * l Ajjy 

\ V • 



jl lyLi» y* AiiliJl aaJL ^-1 <j ( t AjJj I j£J . L»y*i" yaibj p_J Jsl^-I 3 yip uj^w^ 

( <r-^!y ) fW 4 ^ 4Jj ASJ^ 4-ijA^i ^ ( Aj j^) 1 t 0_j& 4 U . J^yU^ J?LSJ Ijj^OJ aJL *4 

. I iiL* Aj^-jliM | AjUA^I <J AjJj J (jO^Ujl {jCAiJaW 

superposition jt '*4* &0 a 45^1 a — JL^> 

IJia <£jyy fJL>w-i . ol*-yll J>-lJtf j-jJG ur Ujup Lull 1 Jl» Ui^L^» LS" Jij . principle 

0 0 * - * f £ 

^A yu^jyi ^lyl Ol If* $ I aJj 3 ^yiAo Ubu I A-*£J A*-y« jy SjS <J Oy>*>J^AJ L*JLp Lisyl Lull 
3 ^i3l Ljayl UiiU^ . <_£ y>0 i*-y* £* X>ry f 4^1 ^ 5 jp y>-1 Jli* 

Ol ^A c-5"l yJl 10A 5jy*Al Ai.^all 0^ . ^w*^- / A^-y Aj yJtJL l jyj ^y£A« ls*3>jP l«»LP 

Ji jl 4 OVl £*j>w* j^-j ! y>*T iJP <^l jl joJI jl I yw» ^ £* -^yll 

jvy-jli ( vile J,1 l_fc« O'yy U*j ) ObiyJl jjvJbJI (jj . jl>jr 4 L*^» 

yA i _.Jip ^Jp L*vij c-OyLiil Ol iiliAi (J ^w» . W~AP ^Jp j ^jJjL* 4*JL»4j JCAy* 

Ol* 4 jo* p~OaJI J f" 4 j>-\ (fiji £jj ( Oloiy ) g-jj p-jaJJ UjL*i . y^Vl 

OU->yJl jlT b[UI . i£j±*J3 jj Jyui tlyw? U ^ d LsA? " y^Vl *>15^ 

Lsr-jj aJl^-I ^U-jaiVb jy»j W oi i t jSoJt ja jsS ft j. — ill 4 If ou_ji 

^ * 

. <.li^ jj jj Jji^» L^~>»-s a* ( oa^y. ) 

^ Ul . as J t ljU-i jLjaju t>li c il)L£**l j^i jl jl 4 Ijm ^iaSo y-*jVi ^-u)t ^ii 

4 jjw-Jiil y4 (J 4 4^y*J\ ill^l j! CjjvspI lili . yJ yr l^-c L4 w . l U^» Ol^ Jas J ii^ 

y— sjNl ^l^siajVl 4^ L^y jjJLP A*^U^» (J Ji Oij 

. aJLm^VI 3 ^iil (J y^iJI jyu V jxJl* yfVl ^\ c Jao'Vl <j c^y ^ t a^JL- 3 Js* J Ja-j N yuL« 

ji ^las^J jly))lj jlSil iK"Li ^Jp dUUp J ^ys-y* jl tcj . olS^lT cjy^s? jlSsiVl j! 

Usi ^A ^iJLc^l iS^ . (3^ 4^11 0| • 4,3^ ji^Jl ^ l«3i 4J ULfcP Ujl^l 4^^-^ •— A-S^ 

UUI iJLJI ut . 0^0 d\ s^. ^ Ul jl£ ^ U)l ^P iyl^Vl J&% t (i UJL 

U y ^ j 1 ^ ;S) 4*1 . 4j^*Jlll^ 4y> y**Ji C^l^* ^ I . lyy L »«< lilp AaJI>- 

. 4-JU^jVl oJa l: Ja w.si jiusjj* ital>v» ^i~py>*l . L^Lj 

4"^ Jj 4 C-.<'<.«*i‘>*A ^P Sjili j ^P ly*'i I iyb AJj>««m Am^I^ 1—^ » 7 1 1^ 

. Jj>-lj C-ij 4J jl (jyl^» 4^ ^iajj Uu^lvasJ 0l Ubol ^Jas>*.,7 

5 ^Lis» Ol^i : Jb- 1 j cij J OlilSU 

^^Jp ol^ff^i 3jJi 5 lAyA^sS^I 01 i^-jjJ i-J Jp 4^^^1 ^>wJJ ijUJl ^3. /all 4^1 
^fiaj jl ^Isi JTj . <U3- iji ^ jl^» JO* (J U-lsi Jh*) 01 jp^ <Jtf-lOalll j! iiJULlsIl 

IYI 




? slijLiiJ blij . ^ L^JLpUj *\j9r fj* dX»l-i*2J IjJ ? £yiS> 4J4& • J-a»^ 1 Jj-b 

• U**t U* ^*** p-bi-J ^ 

^yU*J illi* ajIiS" ^1 J-M»y Ol 0&j j . w> . t iijLtCj jiuSjjZ* £jt\ JLoj 

jyUi AJLb 4 (3 AjNli* 4 AllSil dJlfcj . <J o^pUalllj jJuLl^Sl <-3b*»jl 

# * 

ci^JL^ bb . jLiLfc?- j\ c -^- — \ma j\ c -s>- ( Jpbii Lc 1^* JLo* . Aj yJ~\j £*j AjjlP 

Ol 4 representatives of Objects ^ ^ <J* jlW ^ 9 '-^^ J 

L^l ? jUil Ujlp bb . o*>U ^LJl Jjlc \ j£ a-JL. U Jic U^ ^S" 

. ^ ^-J>j~Jl ^i£ £* OljN jJl j)l£ 4 A-Jb*~Jl ,j*A> (J <■ £jU< 23 ^ jl^yUisi 

• y*OjjJ- ^-UaJl U^j 

^ ^Li cJy J*b; 0 4 b^ J bf tjtj* j* U^b- <- 3^1 c JpaJ bJjp 

JtfjJP t J^Ul» J $ U ^ Jjy iS ^pVl l»*lJL>“l JlsAiiVl <^1 jljy*J UjLPj ( Ifiyu L^-j J* 

. ^b-l aIi^jC U^ J& Jai^ i)\ (^1 t ^ Lwl CJS"" ^Jl L-iUpj*Vli L^atJ Ol jjJ 

AA^lJl t aJ <^j*£jl SjyJkl Ai-^Jl (£ ',j>-')}[j ^ 4 j*^Jl 4^.1 1 lj-'l Jjfl Ol A^jl 

^JpliJlj Jv^jlii* l>vw?l Ji [ ] U^jliiT j! . AjjJJ d \ j^isJl iij; Jk? Jyj Ai^ 3 j-Jl jj^ 

t)l & j*\ (^)i !j>Jl U jr ^-Uj Lji p£-j A AjiU^I A^Ujf (*-b ot klAiLijJI tiJUj . J-*a*- (^-Ul 

. t» JT A^Jjc 

Ol b JS^ jjkw LJi ^jt a3U &\ Jkuf jJU 0^ UJp Olj Jji b-UP ijru bbi 

01 U b JT ^jP Jbjj LL-1* lJbjJb> , ^1 i^j ujaj jl wA-Sj ? b^iidl ^jP A^bj 

? Aayt* 

iijJa* J jUijjii Alai 

01 LJ ^b> b JT JjiJ 5ibj ljbjJb>» dilj^j 01 ^1 dJ^jjl Ai^JaJl 0l 

. IjJp A^ixl t^bJl JI^*Jl ^jblT bjjidl 01 . Ubil ON . OjJaJLl 4-Jly 0l A3 y»^ 

bji ^*^1 JL*Isil ol . 1-b” Ai^sJ JUJb A*«^«^Jl bjJaJtl A-.Jto j 

01 Ajt-j-^J aJJLi ^JUl ij4^1 b*A r*yjij 01 AiLi ^ 4 aOp r-j^iail Jj^l Jlj— Jl bx*>w> 

. ^«Ml Ula tj 0U- (^1 tjJlj-Jl 4^-J jj Jlj~Jl Jf' jiP bl^rbji ^U*j 

A w , j J ral l ^Jp jyiil ^JJJl V JUaJl ^jp J^Jjbi.1 *JJ 


( (*"*\r^ ) • >'y ti] bffjj ^1 /^a)1 bJ? ^a ^ Jl il^Nl JiP Jal^ijl ^^5 ( * ) 


> vr 



^Jpj . Nji jl i? jt* (iJjtjuy £a SjLp <jia OjJaJh.1 ^liJUl jl . £j>jil iiyd 

c ^jIjU t^JJI jlJuil LaI . Vjl (j*i& Oi J * j* uJjUi^J £• S^Lp £j>jil 3**l jtjp 

. OUj £y>y JjjJLw? <Ui SL>- Oj^u- ^UJI Jlill . ^i^iJl £• SjLp jia M 4 <jJU-l 

* * 

j+£ UMi U j| SjjJI dJL* ^ Jli . 4 aJLa SjIa y 5JL>-1j Oji t£y£ UUa UjAw? jj./aT 

* * - * • 

OljjJl o Jjfc ^ \j^ bJtP ^ ^ Sill! «Ju y 4a J bti O-U-i jJ uJbl ^aj IJl*j . SJj>-Ij 4pL* (£jL w 

( I JjSj j>*Nl ^JuaJI 1*1 . 4-JLp jK*" La ^Jp ^ 4pL- Jkjy iJUll IJl* cJua jli 

- 4 0 i 

^ apL- -Uj c jj>o** 3 A>-ljJl SjAJl jl ^Ju IJUfcj . Jau#M Ja-*jJl <J LjXa JS** OjJU^li 47lji 
. (jvijL*w» (jJ^L>-b (iJLJjj 4 <aJ -b 0 jl \a\j UU- ( Jp <UaLa LaI 4 ^jAjil 

Sjb jJL*» 4j iJL>- ^-Ua ijj»UwaJl <J Siyikl SjJJI jjLa)I ^Jrl jl .AjJUj jj-a 

^ ^ ^ ^ ^ j - f f 

C--AJ jUJl I Jjfc j| . JjUA Jl fL- jlp 4iA ^Uxj Ijyw* Ia>- j~~Sj jl Jtf JLiP L^La ^jA 4-Jb 

I ‘ .w ., <? j <Xi UT Ujl jy+A> jNlj . SjjJl ^y*sJrl jjJtstf 4iaJ» <JjJ-LvaJi 4 J 
. ( jiuSjjt* c_-ji ji 4 oUij^-i tliJ^I ^a jJLpI ) L* bH (^jJj V 4]ai 

? O 4jai ^1 O- 4]ai ? cJjJLUdii (J JL>*JU- 131 a 4 dA>-ij 4 pL* AjJLaj Ujialil lili 

4*Ip < r *£' a C-Ji C— bi — CJ^ I J^iL tiiJl^jA j^ ? aJao3\ jr**. (^*^i 

• 'ik* 4U:> w a ^yhj ijaijl ^ Jil.^A ^aS/I 4 J tiJji . ijaill JU>lJb jlj ^I4 j ji 

<x«J ji . 5L^-i 4>«*Jj o^ii otwJ : iJaiJl siJLc ^jA jb^jf jU>wJ (jj.A;.Aii tj i-i^j jjy*. 
V\f>-1 3 J>“Ij 4pUa fcbgAii Jjij . 3bi-l Ow Jkf^i JAjJi Jjyf li\f>-i ibji o>i 

, ««i <ai i ^ jC^ M iJi 

4— >*j La ( jJ>AP ii 9 *■**— *i • 4 a 5if 4»^< ^ 4 I*a 4bi cJ^LJUlS^i 

- • * 

i)l>- Ja^jaJL Lj-‘| . 4 jua L^Ojjj jO^* y^^ij b“ ^tiii *ijji jbiJl -X>-l . Jj. x: ^ i i ^*sj Jaz3 
4«# La^A>- 1 ! ^ s'* - L ♦AaS*" y^.Li-^ |^#1 ^ ^JLaJI L|«j# aJLa- l^-i . 4y4# v*Ji ^ l t /| 4<i ^A 

jLiLUL dJLi j V C-ijJi tilb ^ l iJji , ijLf~ Cjij ^J*^i V ^“^ij 4 *X-a*a cJtj 4 a>- <Ua 31 
ji * ^jJUil cjjJLyfltJi djJUlj 4jaja3i ,j\j JpU; LamW t3U-ioNl Uufc JL>- JLa) . Uufc |1 LaJI 

iLJij ^ U {£j** v^>ji iti, b# LAi . (jLAJ b ^i jl>- -X# 4 #^3 — 4 ) 3 # 4 ^JpLisil 

! 4J 

|I U-j «iAUp 4 jjkLAJi ,ju dJU JL-A^^i (J ? JjJLwaJj ^147 IaJLp i 3 La 

ji jj* 4JxaJI jvasa tiiji jjA Jjij ^Jp C^sn-aa?I 4 ^Ji JJLJL^-a jL^ 4 <3j.\ ; . ^ai i 

4ji yJ^r\ ^yj ! 4# ytU o-i* L^yu V iiJbU 4 (jjJwali ^tSiJ 

A4j ^ io A»1 Jbrjj V ii . Ja.»*w £*\j u-iL!U^ij 4 3JbJL^*i ftbjjiil ^!JL>vUaIj 4 LiSi jl ^^aJlI y { jd 
#Lp La y U> j| . #\j| <jj JLuaJl jl ^^a:4> *iJUj 4# yw j| ^ 4 J 34 JI iil^ JaXiU 4w>Lj 

\V1 






•^a\ itf «i\ vW>\ iki \» j^s\j jii^\ , i^\ ij,, t tUi v* 

. % jAi* % ^ V-4*\ . Vi-\ 



. <w> A^ai ±*ry>_ ’. ki\3\ £ ^ • V *4ai -^>ry. '. £ Aj& 

4jl 'i/i ^ .ja z . w U JS^ UW^ll c)l ^ ^jP ^)L i . ( <J L>| OjIaX 9 <Lj£ 

jy l)| ? <1)1 k— . lot* I jA Uilil £jJL Jl 

^ U j| . <uai>jj U-p t 1 U)l . jAaj <c»Ij 4j ^J ii V : jL^ 

? LL>- ^Vjp 0j3jj— { j^- Ijjo IJLib 

# # # 

t ^ <j . *-i WL* jjJiil Uj 

* > * 

^ol£)t <J ^jap+.a*.*^ . ^1 iiLfc Ujj . ii^JL- <J 

0| • AjCJUiil ^ . 1 <«I->|£""1^ ^ .*«> «^>*lj\_MMjftill o>Aa jr 0| • ^aLs^I *»jcll 

. -1*j ^1 


N Vo 




i)U JjSO v Ji 

. « (iwi u* ^ h/s yT i 

4 yvt *5i c j«-ji os' u 0 

. jlasj ifj}\ J&i UUP} 


Lohan A. Wheeler 


*4 .flU 


uf 
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kjj j* *-5-y/«Jl SjjiJi J*j*t t VA* j£ <■ «>-r^' J-*y t£jJ f*W -x^t J 

• Jlp jjfc (1)1 4 UU . I ! O ^il jl il-LiU^! Jjy ! 4j j^-\ ,jaJa,.^:) ) : OjJjjiJl ^j+£u \ SJOJb*- 

pT>o U Uwi d)l d)l JjJt LT L~J1 . 4-JL* ®L>- ^ LjU d)L*^Ai i^Xail A3*-l^-l jJUjj 

Y 4 y£*Jl ^ (*JapI ^p <i->w LiS" L*J1 ? L* 

SjAj <*-*>• ^IjP ^^P 4 4*i>- oN^>*JU ^^P (l)j*4^^ji OjJbjyi)! (1)1 (l)i| 4 j 1 jP V 

Ja Y ^i>- flk; j^-ji Ja . jy)l\ ol> Lb t a-p^s^U UjJI J1 ^^%-Jl Lb ^ Vy*-^ pVjA 

lilj ? A-^ili ijj^* (iLilSL* (l)lj iyii Ji>- <J>- <Jp 4 Jjjjj Jy5y 4 ^LiU d)S" 

j>-l olyp lJU-L If — y* <3* Y i iiji*- 1 ^Di p^tJi dUi j> u* t Ua>- ^Jp lyK" 
Y 4^y> ^ jyf c o/i — \ \j t iiLiJ-l : ^LLj jyjj 

(-A-S" 4)1 £»ljJ1y . ^ J Jj «A>i V : ^ *\ o ^lp (jly>- <_£>■ d& V*!^^ <1)1 J^-J 

I 4j 4> I d«AP 4 Jm#LL1 J?L«j jJp u<A^j Jlj . ^<^**<^ J^Jtj (Jl y — w l l £^laj 

<j-ULl yiAJ c£y~- jfcL-J ^ t 4pl^ ^ L £* . IfTj t -Uj ^ 4j*)t»jj 4 fji *Lip 4 j ^ U 

pb>inr 4 iJiJuT ;ualji r >ji jp ^i jjjisL- j*fa* Sfu^iyrt j^T iyr ^jji ^>*31 ^ 

. J.Bell dyr pU- 0 i JJ 4 4 jjyM 
# « # 

. ^.U- ^UNl jT^ ^ J^p IJ^ J*j (1)^- d)lT 

* ^Jx>J *b ^ • Jy*- • ^ ■ 3 -^ p i)j3 

JS" 01 Jp j*j>j <ij& Jri Jp/- -lii . j . 4-J . t J ^ Up Uiu dl)ij 

4 t 4^3 . I p lp ^-^11 (^1*>\— (jL^pl 4 ^*^" jy Ui ijjl^ 

• ^ $3*1* ( * 5 Jj { ^ crs~ <i/j • ^ -^y ^ 

. 4j /J l UshU» ^y» tj>r yfc 4 LIS" U ^P jj (1)1 Lip iL> ^Joi ^ 4 Li>- iiaJL- ^P Li^ (1)1 
W - ^ (J^*i 4 j^^ -^J *^ • ^^31 (i„L>l^jr ^i-v? i3j^l ^ Jjl O^li ijL-Uj (Dir 

. c-jj ^ jtft jl ^jjjLw* iiJLL^j (1)1 ^UoxU 


^ I filial ^ ^Jt 

4 <j\jj j* 3 -UiUl <>Aw^il 4 VioWN JjVl 5 ^* 1 ) OJUli Ljup 

^)i j*J*\ C~iS" Ua^l lllj . <L>»x«Ll ^»^>-l ^jJ DlS" Liajl lili . £*+& ^l^Ja^l ^U?l 4 Q ^--,ST 

( 4iji^l oUs jJI ii^ d)t <^l jy~~z, 01 yy 4-JjJl ( * ) 

\ vv 



^Jp ^y tCj ♦ ^ UJl UUb <J U^4 IjL^i ^JL>- ^ £L*^l JL ^Ua*) Jjc* 

. AjaiJI ^^>-1 ^Jip Jl£~ . |i l*Jl *Ua>-l £cj>w>I Jl ^*JU- Jt£" . JU 0j~JS 

Alii A*i-^ 4^ BlS* cJ^jpl (jl ^^1 t ^yXJl ^ Ldl I*La L$ ^A^“l ^jP . J-Ub ^Ja^I (J^ 

^jl ) cJ^pI Jl Jbjl c t> t c-^pl Jl Jbjl | . ^Ull jL-j\l 3jJ>“ t i£2jJ>£ £il b/ . aJ^Lj*- J*- 
lo^j Ujlp LdT IjjJlS I -La Jl . ^*)L— Jl aJp ^.-—JlI | & I-^a t < ( <jjll 

. (JjU^ Jip ob objt^vS”" 

^ ^ UJ1 « l Jl c~Up JiJ . ^bjji ^1 ( j-^-Nl Uj ) ^yoS/lj « Lit & <c*l bui J Jl 

<J t JJLpI <J l»*Jj>-l yjj Jj*iilj ^..-- J l <AtJaj c S-L>- ^Jp Jf AjIj^-I J*^>- 

jcL-I c Ua^Jj ^aII A-aJ (j-jUl C-£" . c---^ ^ aJ -b N *^5< JT Jl c ^1 UJl flJaJ j£ ^^LaaJI 
• ^Ui-Jl a-*J — ^ ♦Ip ^>b/ c (*^l I«Laj — jJJuS^ t y-Jlj 

c Lus*“U» <JI Aii-w ^^-*11 Jl ! ^•*>Lj>-I cJlS*' y «l 

\jfj ^ j*JL^-l I-La^j . ^i>. a-pj-^II a <8.-a 4 ~ I Jl , a-p ym^Pt^S W-l |1 Ip t J^raLI^ 4„ • ..-<.11 ^1 l*J t ^ 

. * <* * 

Ljj>>- J^i- . Ai* laJL^— J ilxJ jb/l . I*A^- ^Jb |i ( I—jjIS" ^j-Ul db? - 

Jl ? li^ < bL>-l aicuaJ j >~ I jl Ip t j >- 1 U-U- J^^i— ^1 ? aa^I AjLaL-I ^a A*iliJl 



^ J 41 ^ b-«A>- <^j€ \a\ ^ S ^A>- s jP oX-^-\ ^ \ ^ }S i j >\^m % 


^ YA 



f ! ijj g\i -u! UT Ju y;jJI ^1 f lkJ> Jf. iili t iUi I >jj±l I dJJi y JUU 

. SkM 4 klS" I^Ap I'LU ^Jl *JLa^\ 

OK" i^kll A*y 0 j2A\ 4jlp JOJ . IJjj- JLju ijAj Jk» k*J*>k Jk ^iiM f IkiM ^ \jxl)aj Jl 

4 JUfi ^ f.j+0 ^ 4ZJu X *0 £A oyjj Ok OK*" Uj^ . ^UaJl ^P Jfck~^ djjfr* 

<Jk>- qj kli . till (j l! *jy^ k«LiP (Jl y*t aLap ^ ^vjl? * (3^^ 

aJjOP jkw* ^v*j ^ y+£ M-J?jA ^ \a *. /a\ \jj fclli <i*£- t yA LoU £.lll 4 ^ !^AjX*0 

y* JLLxwJ it 4A*J«»^/t <J^ 4 4J j+&) (j wV«,<a«4,* |A kJt 0| • j^*it tjjk klk* i_ 4 J»>!^*lj 

• J! ^ Jijb J*ai\ 

. j^oza II L^ajj ijj ^U-j P. Fermat Uy OK" <u~ -Ujj 

Iumj ^li frljAt ja jl 4 s.\j&\ ja 4 JI lolS £• \^rj\ ^k*- Jj^= kJUP cJ>kyi eyjal\ Ol ij\ / 

. ^lixil (\a 4 ^ tij>0 X& Lfl^Ufl C,ft3aw»£ { yXA 4j yi\ Ol Ja>-*) 1 Jii k» ^IS" 0^ . jt-\ 

Ol . Cjjl^-I JL*-j jl Uj . ftlil ^ 4ij>0 c-ilk^f <-+ *~a ^ Uy J^Lj JLa] 

(Jl 4**U JA c^U jjj k»j J ^kJl J^ai\ jll^T tyh)) 0[ . Uajl J J^J t SX^&la ^ J 

* 4-J^-iaJl A>j> jl ^jw 1-X^Aj . 8 kL-jl CJ\jL^a oJLP 3j&. 0^ 4^k iS^ j3 ^>- 4 (jyji 

c^* ijA aJ \j . J^-^)l (j j-pdS^ L^>^J <- frk * J k fcp J-^aJ 

* . * « # 

4_N^i (_5 kL* ^XAi c JnJUj^ Ok^—Oj^ ( 4 ^ Vj^ja 33 OlS*" k-J jA> y^AwJl 

. ^yj>y J>-J OliU- 4 j tS jL 0^ ^Uai*-I l 'JL>xa ( \jjX«J|Lh ) ^^/* viJJi Jy* . <^k- 

? jJU^ \JtL^s U>- IJ U all* 4j^k<alilj k>*^ y^Vl yfc jK"' Uj 

<J 4^ Ujkix*** ^Jl 4-ikJt lyjO^-S jl 4 4J j^*v» <J <jjj>- 4 fjJiJi j*-U^ cJl5" 4 jP^\ J&& C 4^3 

4 jiw ji jy^i 5 ,3*^ O* ty^ t3i • | J& 

^k-- ^ oUjk‘^'^^ \f 4 (j^ ^ V^- J P" ol 

Olk^ iiij^ S^“ j^sAi; jK" . Ik* yS^! ij y OK" yJo^A . 8 

<Jtue£ <>- ^il 8yb -kj< ( Jp 1^15" oik^i* <^-0a3l Ip jX 4 Oy^kllj t-jNNlj -W 4 Sji0w> 

jISj 4,4. * .., ^ <>■ j*P 4 a5^«^* 4 ^ *J*-j*p 4 4,0 *> j^Ls^J Qukl !*XA 4 ^ 

* * * , 

. l^JaP k* L^JlS" l^\ c JajL ^LsaT 1^x1 4 J V 

jl^il 4^5 k* jy-J <JL>W» Olj^JJ ikt0» Ok 4 j yk IjfzjA *>- JS" ji 

oUNl 4 ^ N! 4 ayjj Lj 4 V'Li ^ ^ kr>l Jyu V Lfir oUvpaJt >U ^S3 . OUjJIj 

J^vJLj Oij-^»Nl o\k*)L 2 >-l cl^JbNli c£y : ''^ OkUfNl 4 ^ Ul . 4_jJs-l Ja>- 

W<\ 



0^ c jLwJkl ^p u^ j>^ii , l ^p cjl . ^|^_jup 

. Jaii fU'Vl : | £*—j I 

yjjl (J fj-Jl ^>- A?rj 11 *L> (J «•** cJlj t*j c *JL>- jJvj* JuJ 

^S*" \jLwn ^_1 aj A^Ip ^vJ f j-.^ 8 ^ l) 1 <i^>- l^l Oj j^y yA IA Ij . f j-/ 3 ^ ^vLkj 

Jaajj . li*j ^ _/*^>' jls£ ^5" <Jl ajo ^ c-jUJlU <^Ul J ^JaJl J£" a3^ . <J> j&j 

jl-di . 4*-lsll oIaU^I JT (J oljL-ll ^^Jbj ojJt^y oU ty» JL-jIj slAii 

p J ^ # 

oU-jil 3 y^J £t~>w> (J gfjazi <S OIjLJlI t*l c 4— Jl> $.UlJ y L*j 

. <^.u > Jp V^JJ 

0^ ^ jS- jlT jJ 4*V . 4 j*-jA Aj-rflJl llM JL?f 4*^ . 4 >»;jflp 3 ^ 

4>j^l ^ l^P-Ljl jl^*l CJ^ clJUbT ? 4$^JL*- <1)1 c-A-S"" — li>- Ol^w^o^ 

* * * 

. \juJ>> c-A ■ w 1 ^ *' -Li! . ^Ip 4l£^L y*+>, y*jy Jx (^1 c ^ ^ i * flp jJl 

j ^li c jLUl 0|^j c-j y^ail 0^x5*" t AjJuiiiJl O^^w^-Jri jl j\^jli <„Juis^ JLiaJ 

jljjill jJ6 ^J\ t action Jwilt oL-jf - U j> IJla j! yJ Jij . [a (.^ d..j>- ^ jL~* 
^ ^jC ^Jaa!! Ol-L?-j y ^*>w) i-XP t ^JpUj JT <j t . 4 ~*j**£J 1 wl»*^ 4 Si^j ^waj ^ jJl 
^JmII < Jx^i jLJkl ji U3i (J lLUL—j 4j-Liiii\ o\ c ^A-l Oi y» <aJ^£'\ . y-\ 

f-L-il j| . ^JaA jil <J> j*£LJ ^ olili* (jy jj|^i 4)^ i 4 ^ y 4j 43^J 4*^1 'b/j . {iy^S 

JiL y\ UUaJlj <S/-\ oUJI uy d\j±.\ J*J Y, ^ytj c k^L- diL-J ,1^ 

jOi 



\A- 


* * • « 
i (j L»J ^aiVl Uy jl— 4 l$oJ ysoi^' ^£jOaJl jL— ll 0^ 

« * 

<^A Ol Ol^l* -bj . WJai £ri Ol . i-iiM pJaOl jl~** IglS* £-JaJ 4 Oi^y 

I ^ 

. 4*y yla> ® J* jl lfr^O> OS' Oj~* 4 <~*ij ^UaJl 
« « 4 

Oljy* y frliJb ^Jrd> Ol iSy** V* . <U~-j 4JL*P A-j\j jr^i 4-ft.»fl. > - Ol 

<lU!l OS' Nlj 4 L-b ii^oj d\ ^ J *Jyo. ^ y> 4 ft ojiy cj t\Si\ cos" i3t ut . c**W! 

aT <iui oi ? o^ji ^i j*, ? i-iiM jjiJi Jp oil u> Ja . o>Jri jr i u>jf i 

^IIp ^^yLill L«Jl 01 4 l$ j>~ 1 oLJL^jj . JbU 0^£ d-U3 OS' olj t ^^l—sosal (*-->j \-p j*&j 

. Ojly* Ip 4 <^La£l 

,jOly 01 JUj \y 31 4 uy|y <y ^JaP^ lo* if y-^^1 < J*iJl 1-V* 01 Oi^ 

£• Jc.L.»:> juJjjf b^Jj . 1-lAl ijjb ^1 4 L»Gc (^OaJS^ 45 yJ*Vl 4 ^Ja^- 4 tb^^il 

: Ot»li 

1»JLp 4-pN JjaaIIj y- ?* O l y’ (iiJUjU* J £ OJ . . .? <i Jo ^y-d-l ^r. <J*-£ 

+ 0 # 0 0 
ijjljtl lLsIjImJlI ^y-*A-l ( ^*i<J I ^Ja . [jjA^ol ^*1 ( J ^ «i <aj (^AJl ^ilL*«J Ol (1)1 Jy> 

? jiS'l J*i <Jp i N fl t CJlT ol pl*-J 

Jol£ UJ-P- ? viiii ^ l a: .~; Jjbj ? UaiLl oljL-ll iljJL- Jp <^OaJl ^jy^-1 131 13U 

£• <Ulo;j <^OaJI *— ^1 4 diffraction £lj*ft(l ,^-J Sy^U? jlaUj 

: O^jii J^5 j Laj . bcUaJl (^OaJl ^p JLO 01 dJJ3 J^p 

1^1 JLP 4 l^ir oljUil jLspI ^Jp olyyJl «jJLi JJa-j U jdjWl (Jp J^-1>*“ U«up 
* . jJuL-J 4^1 iiyw ,jp 5_^1 p 

Ol^£5' 4 AjiUjl 0\ C w M Jyl OlOUl 13U 1c— *3^ Ol b^P jO-i Oj 

: Ol^jli ^Jall 

p g . y ^ 

OljL-ll Jf Uiael ^ Jaii ( ^f>waJl Ji ^iaJl ^ ^-^1 ^1 J* 

* y -‘ IsO* ] 4 <0p frL-il <aj Jo ^ U»w»j 131 <>l ^Jaj ? <L^*Il 45 y-Nl 

kiJLjl^L-* 0^|y <lji7 l* lj> . Jxwaib i^J33 jJaAj <il jM aIS' IJLa J (wmS^aII ,,,[ <1«Uj U 

, 

(5jjdil ^Joaj iXww. > jl ^JsCUmJ . c^OaJS" (O ^ »tf > Sjlil jl > 4 y^l 4 b*^| 

^JxaJ ^ lf?13 4 aaJL* 4 li ?M j Olj iiU^ bb -j* ^IaJLII Sjlil l^^L«*> ^Jl A^w« ; Ja II 

. <^-lill i>yiil <3 ijj^jl JT oJULw U3l 01 . frjOaJl ol>y 

4 oljL-il Ol . o^UJ ^jaill 4Ul ^)apl cJut>i^o Ol (J Olci^i OS' 

0 

d yO»l>- 4 (iAJL-j ^>r-Jrl OJ . <^j3 JT 4,3 j 4 if J^ill 013 OljL-il Ifj U 



H. Everett j~* lJL£j 5^1 1-1* £>w Jij . o»Ui <>-jzaa Ujl£ 3 II <3 Jail JS” 4 aLal-~« 31 

JaaJI JdjJaJi 4 ^^a-JaJl Jij]a3i . p&l ^jty ^ UJl 1 . 1 * OlO A-j^P <jJ& Jp 

sum over <3 y*)! » S fl-A^-lj . k^^SS\ oN ^*a* -ulo 01 jS3 4 3 yw»Nl 

* 

. <~»yS ^ly 5j^» Jf ty 0^3 i>-UU 1 the paths 

. u>- i>) u^ijixU 4 ow>i y 4 oijLAi jy u *> 1 . uu utr ^ ^ ^ 

*3 JUU j^L^t ob ILaau : J-j ij^lai 

* « 

*ojjj 01 . s~*=j *->u= f o^sj 0yu~ 4 Uaji j^* 4 . j£j o^-?i>a)i 

kilJ 131^4 01 jOj . j >-1 ,/•! (^fl oW-l>“ Jl An if. A'jOuVtj 

A^ya* C' ■«*'« ! 01 ♦ y*»ll 01*^1 ^^>4^ ajC-Aa)! ^?1«\jLx4 3 ^* o«j£ ^<L*4*yi 

c-Ij jJ oLl^-i £4 lyJbSl ^jJl 0 jyjJli .. Vj < U y- « j C . -3 . I llOai | 

Oi^Lil <Sf J\ r oii V ^1 diJl ^4 ot & JAII Jp y y^Ll OL^Slt ^ 3 

. |l UJl 1-1* ej A~**U 

# 

-Lj? apLL\j 4 4 ^Uj5 V 4 A*JIj jyiil ^*lall (3^^ 4 Aj«xJLaiI 1 *1 j^-aJl ^,*1— *4 01 

iu>> ^ ^ 0 ^uyi ^ui ^ isi iyxJ 4 ^ijij aJl^ aj yi> jl^- jui . i^i^j i ^*yi oUjJUi* 
* 

js- ^s- C— iis^ ii| 4 i^*-^ Oi*** *ii* 4^jJi i oyyii ^y* . ya^ 

AjliJl 5^w* ^^^1 (31 1^1 I ^ jlij'yi S' AC " 4 -' 31^'' • diyJ o^j?r y* 

. Lji u oi 4 j*jw \ L*Jb j^-i Cj-»yi-i 01 . < ? ^ ouo| iiL* Cj^ 

* * * * 

4 i-i* . -b^jj ^1 y JUtfi yi «a>-j c.y- 4 ajjUI s^iJiJi ^ A-j^aJi ^ij^'y^ 4 1^>- *yry* oyyilij 

. Aj JLJ L* lll fi.L jyiib J-AIaJ CjT lil ^ylrl ^* 4 

3^*^ •ij^yi 3i 3^ oyyJi 01 • 3 *!^* 01 j-t-i ! 

o-l* 3^** 3^ ^ Aj^Lii* 4 O^-jljyiJI t 1 I -ial . Ja-S# dl^l L* AlP 32 ^ 3^ 1*^ 

3^* 4 -k^lj ol 3 4 ^ gfjJl lJL* Aj\j^-\ 5^i3l 

3lj3 ^ Ip -b>-jj Ail »-_— * . Ly^P ole - ^j-4 ajc - tSy* (_/*y ^UjVl Ijo Ol 4 -—* • <5*^ jL^j 

aJu L>Jl OjJ — 4 3 UJLP c-LjJiVl aJLa>- JL^ii 4 -la^-1 cj— J 4 

y^J N a-4j^S\J 1 c.l^ysilj . j^o 4 - Ai4^ ^ Ip jl>-^j IOjL-j aj jjc-iJ V U Jl^r < AiUt-^w«l 

? ^*-^1 ^1^ -tuw ^jA^-lj J^pl ^UaJ -brji Ol < j^C 3^ • ^13 AjUp Jf 3 l Jj- 5 U Ol 

ijy^ii ^331 oJiiy -tfii {y. d& . oUy^o^i-i 3^iy 3 ji^#i oJij cji^ Uj 

aJ^u* XA^ j*) . lusU oV^li j* o>*Ji 3 iy*-^j /H* aIi 3 jii^i 


ur 








ur 


^b-/Vl t3 y»3l jjtjj 01 fy dJLJl^Al Ji>- 3 jJUUJl 4-jj3b* 31 ^ y\ ^1 3^~b> 

oVil_*i) 3 iyi* A>- J-^Lw JyiJI IJbfc J$> oij . ^*j*Jx3lj ^JLJLasJI I Jy^JL^J.1 (jj 

. quantum potential o^*£Jb 

Ji- (^1 (3** ^ **!**** ***ij^i ^**l}3l ^jJLSsJl ^-Jrl 3 jMt ^^'•*^3l 0j*«^3l l«b* OlS"" 

OlS*" aAa ^*»Jrl y*** 3^ 0 y«.^31 IJLa OK”" «^DJbj , i£ y 

d03i Ub£ OlS^ 0y*^31 • Vj^ bb i_3^ b : p 3jU- 3 .<!** < 3* J ®^ b*Jjp 3b**31 0 y*^31 

I fciJLb ^SJ ^ , ^w^JJ 4>-llU '<J\£±\ £*ijll ^JA *bf ^jp <3^*^ 015" 4 L^l 

ijljyjjl dip jjjni Ol ULp J^~U ^ 015" . Jb^i JL>-lj jL-^j Jajb Jj>-Ij ^0y* ^**>03 Jljb* 

. jjuM vV ^ dll; ^ vii ^1 <b* ^jjl g^jll V^Jb (JUi^f b;Sf 

^>w» yp I OlS" Ob Lr ^-I v. Fock iiy j£»^» ^--jyl' — I ill ol p-Pjj 

. <*0jA ll ojp ^L"l Jfc-1 b* 0 Ipy-* • £«£■ <pLj1j ^ U>- JL>-i Jil£ ^1 4 I Li^JU 

. jjiJ ^UJLjl Oii bflS OlS" <^*i3l <J*^*1 b>-l Ol <klJL3 jt OLi* qa Ol^* 

^31 4i *^ vll OuA 1 4JC**llil djJLlJl 4 \ ^ 6 Y £jA / j b « * i »JjLl j 015" 

4 »— jLlj^/l lJL* (3 ^bbJLjl tj* AjIj ^ c/^ “^*Ji * Ij^Cib JyL-jj* 4 a^L>- j OJLiul 

• V*^ <j* ‘ jy> <£ -^-3 1 L.Rosenfeld ^j3 f*'- 3 

^ <*♦>■ j£*\ <> j& >J&ry Ol ^ t-jL7jVl Ijl* oLptJ^i Ob J jJb ^y OK^ 

jj ^ji*JlI Ijl* 01 ^ OJJ-i Jjij . ( ^i>- <sy~*A J 5iJb- ^>-j olSC*l ^jUsJ ( 

jjp olj ( vbu JS& ^lUJl Ob <-~£ 0 & 4 j>-\ U>J? ^jA (. Jdi ijjj . <ibJL5"l 

^So U 01 . oii ^ £WliJ 01 4-^t . Ljjb^i J-^J 01 4 C-jl^" 01 4 4-iii-l oV^«ill 

^Jp ^1 t A-^ill <JUjJ1 <> jlic ^jjl jUS3l yfc UUstil jtsi i^y~»A (J <iLA>- 

3j 4 ^IbJl jpLj 01 ^ at.*J V 0^3 * ^ 3 01 4_^ <^0Jl 3*^^ ^ ^L*uJl 

, dJL &y jj\>* <2*yZ*j Ujl 

lai^. J 01 bOp 01 J-Lj Jj jjJLP 4 obb b* jyu 01 Oji <^l ^bu 0l ^3 a *** > ^ bS"" 13| 

^Jj JLai . i-jsruJl Ojliij ^ Ojfl^ 3^i *baiJl aJl* JLp ^^3 . obb 01 OjJb *yry 0l 3^i 
^L*! 3 0^1/31 jjwbj^i31 dJbljl li>-V <p 4Pj»«J> 1 oiibl oV^*ilb jwuJl 01 3 ^ blp^ 3 ti 
01 . l ylAi 1 ^ \y*\ ^liiill ^ja £y ^ jA~~j 01 Jr~*> j i^J (J^plj ^rr - <AjA>JJ 

H>-bJ < Jal3l oJbk 01 . lJb>- 4 -j jp l^ja? lp^3 c 3*i <^lj 4^...»»>- c -L>-jJ 0l 4 -Aaa 3-1 Ol^—Jr-1 

. oL-^i y>!3^ fjji v—b u 

UJl f~~2j y* 4 3*i <^!j 3 4 ^*^1 01 f |i Uil 3i <sy»Jl • 3*-31 ®0 p 3^ bJL^»j 

L^ J-^U11 Jai-I 01 j3 f\y?y bJ-bi N ^^31 Olj 4 -W»lj 31 b^b^' 



yuu yAj O' y O'jjAll' ^ 4-*Jy O' J-j Jij . y X^fji y U jjAj 

^JuAii\ I Aj'yp ^JJ' <i\& 3 y)\ *bjyi" y Ojy be byx- -Lib . &yaJ' 

Jji Jj-LP . A-iiM O' yJL' J y- i \ \ o Y ^lp L 5 y> Ji OKj 4 AJabgakNj y^Ji 3 Oujjfl&N 
Ua>- l»**j yJ ^ \ ^ 1 1 f W 0*5" ^J' <3Uil o JLa t Ai jJ-l frli jyiii ibf 3 ®*'jT yj O' 

. mn 3 mu ^Uii <&j\ 

Oyf* ^*^U' ^jabyl' 1 ^aJL< gyi' AjC-Li&i' W’l J (jOb'jiJ' O' ^ Ajj^ ^bti' dJlA 3 3iJ jS- -LaJ 
( j^JI dJLJ^r- y jii? N IrN iffisbi oVyd' O' J* £' <yi)' ) Neumann Obey Oy 

<i j>l~* yj . jj-U Olf~3r» A«i>- O'jjil* Aj^Jai 3 < J^ * b 1 ^- **j\—*0 CJ'S' 

. 3j^' 3jOJ' £«jb; yaibJ oL* <Jli* AjbiT 3 0£* t tiJlLj AiJbl* 0^ t Aj' j'JliV' 

I 3 *j aj jiaj | ^*b O y yU' y* A-jliil 3 yLiil y£ j . U t ObfcjJ ^...aws" oVy Ji 0 ^ 

Oby Jf tUap[ Jp Sytf y « (yuiy I yX jJca ~AjJ*> £ O' J* yy 

. aJLu>-N' 

. ^iy 3 i Ji^-i 3 t ^yyy aJ^ y iiisi' o«L* ^ ij ykJ' ^Ui>» o£" 

biL^ *^>- . 0 ^ £fy tj J ( y»sL' o' 

* > # ^ 
bwy t 3 jjljL«J' (J OWLitAii iiliXj libo jbfut>N' iJl* 0 ^ . <_jbL«Jt lyiJU U3U l^ljy jP^AJj 
• ^ / # ^ 

t il-A-Ji ^ d jij!y ^Lsw j-bi?- -ii jij'yJ' 0 K^ ui>- . ^»b»' Ua ( U^ ) 

. 3jj^jU ( jSy <U *^1 <iuJb JaJb < jJbc7 Jy^' <S^ b*L* 0 tJl <JU- t jl>-'j Jy/» <y Libr - 

f « i » 

. y <tfrbll SjLjbi ij jJlp 1 bfcyiib O' jij'yi' 'y-0>j ^JJ' cL-pNI 

o' 0J . ^jb" <3 c-j'S^ <3 j^jii ^ O' 

. aJjA<u» 

y-' 0^* 3 by* O' -A4 b* ly A>-'j y' y- . bta 3J y*>» 5-*Oy*^' o' jj*^' 0|[ 

Jaj'y ^-«*b IajL^* IaLj y- ^i' o'^iiil' O' c c^y*' oU-b^ c <^' . ' jy 

ibU ^ub# O' l^bi* ^ ^)' Jai# y»bl' j^A*' 3 Jy v*3-' O' yil' o' 3^ 0 b %j> 
o j*e£j <y>- o' oir c y' 1 4 ^' . j*^i' obJi^A oby y^bcj x^JS 

\ybS> 0 | ? <JyA>* jS> y' yu '3L*j . b\i aJ yutA j£> -Os > JS aJLU ^«jbi Lk 0 t Jyn** 3 ^ 0 # 

. Aja-4^-' J j'Jc>- J Jju O' 

y { J A *> O' N a*iw^ 1' A-isbl o'y^.' 0^ : 3rf u A <3^* 31 3*^ 0 ^ 

i)jAjSjZ US*' Lj| . Ayi_nfl^l blA ^blil' A-y^jlj . A^l yg>-N' |*—^J' iiJLjb^-<4 o'<y 
Jaii jX. J' O' bjjj^ Obbo^-N' 0! . A-J^J' { J f MA 3^i <3b^*^l jib j b#l . Obb^>-Nb 
O' c- y gO' ap y- b jJC- ^i' biaj' ^ Or* 3*^ yy 0'j c ai*^* {a*~a OjO-ju 



iJultfj ^ 4 OUNt ij J& J’ 3jL*Ji SaLS ij UjjU*!' V 

. jl i)jjjj»k&\ ^ oJUkLlo 0^ UJ tOaU^lsJlj StJO 

OlT • c^ yvfl «)i 0^ Ul v»a^frl 0| 

#11 f 

O* ^p-aJl c c-> y*asJl ^Jp J*X7 ^d! oifrUa>-Vl 0U l^Jto jl Olji ji ji <-*> j^aa 

01 (jyl* f j f AA OK" lllj£l jl lijJii f^+^+i l*-- 4 UJUkLi UJ5^ Ul* <>»-iJl> j . *J 

. L?Ua>-1 4jjJL>- jf* alio>L£ 

l y*^ . Ojjjildl ^ O^-S^jjr-Nl *ajU> U ii^L ^ ji^oJI Nielsen fUai -U- 

^Ul 0 V ? IMi . NL#M U lji/y 01 0 ji*^M ^Jdi.w ^jjjilJ *^i)l jtS"t jw 

5 ^Jp f-rjd cj 0 j-^-ij£ 0 j-^Jy*l ^•Ijjj jiJj ^^.-i— > ol — f* v*!/ (Jd*^l 

LjL**w* Lm 5JU ^ 1 3.L*-Jl ^L>Nl i Jp 4i3ji' olijjjild' aJLP OK" lili . ^*1 . 

. £t>jJl oJUa ^Jp ii3^» 5Jl»*d.l ol/bfjJl oUjjjaIj JS” ^ */.70 01 0 j*S^a 0 £~*^ 0 l* 4 a&+j u *m 

f 4 lit i £li^ 01 U^fc- \jjj* ^1 4 j^Ci 01 jji 4~*J1 jyb*' ^ s~* Cr*^J 

^jA /.70 OpLIj 01 ^ lo^- ^. f i ^ 0l ^ ^ PBS 

^ lilj^l uyj 0i Sy»ljit Jjii Oli i 4 lil I gbj (^d/ 4 ^! 

. ju^-Vi jIJli 

l^l>- ^]l d y^y^ 4 l^U» ^ liw^l i-ii-l ol jjd\ 0 i %»i <jw J-; 

JL>-1 ^ja:.^ ^1 i J>3 . jv^3l ciJLi^v* If- lui ^)1 jJij ^ cj Ji ^ulsi 0i 4 ( ^ r - Jj CP 

<jA>- oljyc> -ij>“jj OK" li| t i> ( Jpj . ^iJLil^w* <j Ui Up JLiJ i ykU» 5 jI Ja>J^ 01 ^j>- 

. Owy C~**J ^jyi^All 0 U 

^iUj ^L-K" aJjJ JL^ll -i^ Wy "SJl Uii^l 4 4 cd 0| 

llj . SjUaJI Oj-; JS" Ijjip JUi«J 4 *^iaj)jj» oUU <Sv--i ^1 ^Uai C--; ^.LijVj . 

4 OJb- oy 4 ^ J^U- 4 J jyw 0U 4 ^p^p ^ 

4 ">U* 4 Uiy ^ 4-i>* OljyC* <X*-ji OK" jli . 4^ ^ \tjji jy m 

Or 4 c -*^ jol^' 4 }y $ Or 4 <> SjJjli 4 JjJU^ ^ 

. ^il V(;Ip fj* Ua*j Aiii 0t 1§K" jol^^ Or 4 ^ ^ • (J jjj^ (J 4 

Orb • 4 ^->y Jj baft JT JU (/HI ^p^ 

# « * * » 

IjUw? U^* UU>w^ Oir 4ii Nl <4*A>JLi U.w< U-U-t jty ^+s£-\ ^ UJl I j> OK" 

* 4 ^^* g* ;s ^ dJ-ta . U»M oU>U ij (* 4 ^ UUUj ui ur^ut 

oLLi jwj p^il J[ J^ljP iiU»i iijti JT J t Ofl-ji ot 

U ^ ^P-l oNVa ^ yjj 01 jU-i (j*U jUA- ^sJ 5j! 1 i^jLsA>-Vl Oja 5ayt* 



SyU- If ( UjjJUtf jji Ol 4iiUl 5jL-i*^l y-ri tiUi 4jyj • 1*^ 0&" 

. [ J . ^ . 1 Hj\aa (J OU^tjSpV 4jl>W*Vl J , . 

viJIl y bdJbE Ol J>b 4-i>* Olyid* ^yP cl->«J . 1^>- Ja>b V'JiJ-l Ol £->lj 

4 L**oi»l JLf JU^l JL*-/» ^Jp ^JojsJI JL*- ^Ibu Ll£— jC jli . ( *yOaJt ^ £yNl )4J^y>-Ujl ^LiNl 

■ C^y—* ^ <J* ;>Jy4 4 

. X^JS UjUJI Ol ^icU July y yi^i by* jt^l 4-iflU OljyiiH ^ UpJyJi Ol 
jUoJl JL— blj . C-j;U*J1j ^bi-Vl iJP ^Ui>j Oytf LUy UI5j 

^ybjo 01 Jsyi t ^ i : yt cjlyU 0U I ? J^I 4 ^ A^y -W jit » : 0>1 jU it-Uidl iSyJ-l 

. | djbf ^Jb cJap t JLi 0j£» 4*y*£Jl tbyail Oli c Ol«y ^ > 

# « 

^>Jb ^Ja£ O-L^J . 4 JL-aJ 0*lj3 ^ <1~A) f. y-> \jt£ <r^i <ib^l jw Ol 
</^J J-*J' » OVl ; jLiLit 4 C.Jung £y JjtT archetypes J*Ut 

1 </J * *H JaJ dy ^ 4 U 4 Jl£oVl oJufc 0[ . t collective unconscious 

Sy>r y lib JJbpl N ^il . dlb Jb\ N ? £->w> U* J* ,y£Jj . b* -A^-lj JT ^ Siy-y* Vi cfej 
U-Up OyJbj^' <Ub b jiy Jp bUij . -UP <^>-J UJLP U—ijL <ul£ ll^J I <^pU- 

. 4jU4pOJ 4^yU y\+*\ tbl | -UA>- *Z>>\jpZA I Oy^V; 

(^1 jyjuJU l^sP ^ liV aI^LmJ ? iill 4 ( 4*0 I ii>y V IkXA iJpj 

' — ' (J| j»j 4? V o olj j-ii-l j| . tjjiJI y- jij olSjli* ji : IuS^a UJt t)l . 

> v* ^ » M 1 ^vaJ ol ^Jos-w ii*)U- iiyJw 0jXL» ji iyi» 4 J >- T | y^r • 

y jtS”1 b-i* vJui-^J N Uili 4 <0^ f** ^ <Ji t -ilbk ^ jU-i | ^ *^-y V Ail Uj . y€ 

. Lijli; iijU* Li^Utf bl ijjy . U— »iil 

4 <-iJ 4 4 y» yL^aJtr Uil . -UP ^ ^Jl » bUi j£ b| 

^ blj . jc*b* ^y» OyyuA* bl ^ 4 10 — 10+ ^ 

4»<mw> JL^y 01 jl L iib ^yy 4JIP L* 01 . V V *V ^ iiy* bll <*11^01 

Sjyy* frUapl V*y*^l frbjyjil O yi—1 b^j . V-1p V . ^IjjJl ^Jp b*>V“J • 

^yjf yp yfc U JS^ 0l i (jvjlj jyiil JL>“T Jli , *>LU 0^i o*!>L>w^il ^jlp 0U aa-a^OJ -L>«yw? 

• i^'^i 

1 V^*} I Agfl^l OljjAslf JL5J 

# 

• J* Vjyf^^" * jy£ J.Clauser jjyl^ 0y- ^jlijyiil olyu- -L- Ojj Jii 


\ AV 



^AJl ^ jjj, is" OK" . J*> ij Jaj J y~ oLiiL* aJLJL- U j^p- Ji bT 

01 t p-^Jl tiJOl^* 4jjl*f OJi*1 Jij . A~>U Ai^jaJ ^il 3jjU-l <jjA 

aaL*^ biV C-jjj (j\>- jj jlS" j>l£ C-i^O Oj Owy j^P A*iil*i Oljycdl 

IAU 3jJL>» CjL*1S" SL>^1mv« l^l . ijA a)1 oAa Oj^-'p ^jJI oL*J^n3I L^jLp jJj c^bJl ^jp 
• * ! t j-u]l Jp UjtP XaJ } : cJjj ^ di^ail JiflJl Pogo jfy. 

objectivity a-Pj-^U : OjJb^JU A-SUjyiJl aLS^I SjLp jjjK' aj y£ cJK" 

AiP bJ£j uru^k vw*jllj . OL a!>L-w j! O + L-} U^asis OK" <jdUI locality 
0 * ‘ JIA! If |lUil_ a-pj-^U {J S^ ^ subjectivity ajIAJIj • v^' IAa <i 0^1 1 ^>- 
Uj <~*£- t* 0bi> Uiul IAaj . (Jli biuJ 0lj3^l A-— *AU jljiVl 01 • Iff J*^- 

jJnJIa L* l«X>- <^li Ip a A JE-y^y* Oj»U ^ Ip JS" 0^ . 

. A^*^*^Ji Ajli'yi ^1 \p Aj| . Ul ^A JL>-lj ^AlP AjJLP Ail . ^jCL*l^jl 

. i UU t Ui i : aJjac ajJI Joaj Jp Vj-^M AiUVl ^Up OJ 

AAjA^- 1 . ^AP ^ *K" iJliA ^>- jU^ Jf ‘ *“^**“^1 AAjhM UI ’. <JjjL (^UVlj 

liAJi jjiol 01 U jIjOCj . ^ap j-pl j! gC* frLil Sjlp tLiNl jJu ^1 

jl ^I^aJI ^ 01 jJaJlS^ c aIa X* (-La**! ^ ^ ^ ji^* A 

. (JU>- ^jp l^U c Ol^il aJ^— j yL-l 0t»j)l ^ J-XuJlIj 

c-j^iil IJla aa^/*>U 0| . positivism * * * a~-I^ 0 Lgjr’l ajUNI A«iJ aaj Jp j&d I I^jJj 

Ai yu L* 0l . Aj yljl AiyiaJU aJ^AhII ^^w-'yi 1 aJL>-j ^)l ^I^U -ilj-Aj U \l Oj^Jj 

0| . A^P^jjil * jjcui^jl V-Asiaj C (jJaAlJlj jj-^l A-«J t U^P^ . A**^- l* C aUL*j i jA 

u^- ^ ^ L* JT 01 AjcO^Ij t AjililAJLi^-l AP^0?jil 

. OVUj 14 . Ajil* <U» Jp cJlT a-->U ( jl ) jf' 

# * * “— 
tiy r- (^Ujyiil C. Popper y.y. J I Ij-jS*" ^il aJL^I ^ UkJL* \J& U^Pi ONlj 

|i UJI 01 c^jU^iJl oJA <L~~> -Ub . A*iw9jilj A-P^Js^ILl ^jJl jJjJj 

'j-J L y?Ui-l LiUi jo:li U^^otJ ,jcJJI ^joLsaII Um ow^llj APj^jiU Jlao ^AJI 

. Auw^jilj Aj^lll AjLaA-I (iJLil^4j i JLpl^i UUp 01 . IAa blip 

physical UU j0i\ a!^\ ^ ^ ^ Y i ^Ip o ^ 5JU^ ^ U-^b; Horne Oj^aj jjjlf OK" 

: review 


j ^ Uv»l <L-»— 01 « j> bLjsi LjSJj . iLuiJi y c ow»yi *ALI lj> ^Jp jcs<n^l jIUj ( * ) 

. ( ^yii ) . c-jkJdi 


> AA 



OULT AaL ajj^jM ykJjJaU «iJL*Lll ^jjaXL O' Jjl>- JLii 

jl i i j£ J i 'i| 1* aJL-X *1^' ®X*j . U A-iJl y e-^p* X*XP ^Liaiw O' J — .iiN' y 
* JL~t ^ jL-L t o j^Ju Uj jl t a£L* jUJ O' aJU-' formalism aiJ£xj y£J' »iJL;TSLl c ^jc N 
O' Ux^j -lij . ( c»^> jf* jl Cv> ) J--a" *ii)i -jj-Up t aa-jW^ A-*jXy 

A-^S 1 " Olfij-Jl J jyw Oji 4 A-aX»j1' £• ( A-a-JU iija} <iiJi J«i 0 l£**^b 

. oX^j 

• b* J^A> jjy ]&" 4 \ ^Yt ^ jjfl .-p' / ^1 4 jtjl aJL - j C — & 

il + w^il o' J-W»' O' N cJj L» . Ix*> aaz* 1' OJbdU* 

£\»* j*j -tf os' a;' ^ £>~- o' gj>' ^y'j . U* U**V! ^ N 

£W»'jj . Lbpt*- JOaij J-; J-XaX <^W»'j (►&' vibJlSL* 0 ^'-^* fjs^j • Lf* 

Jlji U LOa*' Wigner yiij ) y*i j£«ij t b^>* Xi OK” jy O' t £* t LOa*' 

y pX-^L t LbU* o/i O' v^V Oil aJ'j t aJUNI y-&± O' ilji' Jy*- 0*" Jp 

^>JL. Jaij ( Mach ) v-iyo O' • aLJ^' Freedman OUxy £?tx> O^'Li 

JXJ' O' ^p c--£ 'iLii t XS'yZpy a_>«->w? A_-^<jy-l C-iS" )i| . ilLjjM' A^X-X gj>| . ( ®jX" 

i ? jsi ^ 4 jbU iju ji i vw ' 

^ # 

aJ'a jJUj 4 UXjli 4 1(^3 . A-A->y.' + A^Pj^ji' ( J^»J ^ v>f CJlT 

^ « # # 
llliA i^/***^ Jfi* 0 | t • <>wa3l ^ jil iiUVij Jl ^Jp 

i ^ ^ i 

Jbj-jj N 4il cJ>yu ilJil iijUi jij) 3l>mi jL^ 

4 OU>“Nl ^JaxA 4 Lu^J , |tja^ 5iy-l 0} . <yy&\ iiliNl ^ i ^+£' Jll* ^ Ja~> Lpa 

oii -L<u ^ O'i 0 X# ? ^yaa* Cy^ a a T jJL» ON' C-Jso-N J> . l^Uj 
J[)J U OJbv-jj O' C~Ja*-V JO O^i’ Uj ji . | ja)}\ 'X* ^jA tiJUijf 'X>- viJUJ^ ) .* ^bJ' X>-N 

'i| Y AJhjjaJ' oXft Oj^>-Nl 'ill . <L 5 X-* JL* y»l>- Cy^Jaj <£• C~ali' X# CxS*" U ^aJ XaiJ 

O' . y* ^ (.^ y* <iAj'3 j* ^yr jU- j* ly «'y l* OU 4 Ay^ay^ AS-y^oy ^ ^ U ^ CxS" 

C-L* iib'j 4 IxA Xv?iyi CxS" ,ibl ^Jp ajJ CJ'j . X^j c-A-3^* 

tiJbJi»-!5b* ^ 'Xa X j a t . w Xj i ow ^L-iC? ^Jli' ^Ju>»-J' £*'^1 IJiA OJ 

jbu*' Oblj UU C-X5^ ^J' ^*[y' . iiJJi jjaj C-xi tib' iJ ^J*l I t JjjL Xij . ( £x*aj ) 

• « c^bU' ^x3l C UJ' 

jIa-^1 ^yyfik^-. Ajill . A-PjX^ji' ^Jp Jit* iXA (J aLa)' Ays^UL (^jLja^^b* 0| 

<1 UJ» o^bp 0| . tiJJ yL ajxj siJL; t^>x>- ^xJl . Aja^jII ^Jp JL* ^->Jbi UiJl 



j&cj t y . o\j> u <ji dJbM u^w (iju jXj v <j| . cjf iijiSsj'V j?il*i <u£j 
. iiiLp <JI i ^sO>kJlJt (Jl C-*XUi «iJbt c j>-1 

tL>“ ^ J-U «ly U Jaa U Jjc«j ^>-Nl jl 

. # 

A>%+* 1 ^Lf^fl j| . ■lljP’l j i v * {J* y+* ^«J fl^pLiv* ^ olw L* c)l . ^JLm > *Jki 

Uj . aJUp Jxuw Ail . iXJlj* A ijP^M Ajj J jL* Ail . <15^ ^ UJl J L. ~£ ^ AiN t jtJ3 

? ^1 >=LI y> aISp JIT 


n* 




Id Xuu 




ji* dJteJI J-aill 


W' fifty 


Pinocchio 


JjUM j£-i JJ (J&5 * Collodi JUa^Vl J * V-> (*) 

. ( ) . #v 




? Ut iJVl 

^ 4 y** jis* ? bjj ujp ji^ uji £• ^Usj isuu c UJU- ^ 

LjI <^l . J-Jb--~»JJ Lw*i£ A-i-S** jow ajV <—ji> ^L U3\ jJu ( [£'\jz\ t )1^-pj jl jJu*j t jryill 

^jJl i tiJL>wiil ^Jp <^w Jli* (jj . iL ^jail tiJUb jl jll£ LiV Lsi^Jaj ^ L*JI 

• cAA" til * <^pj ji*d jl 4 -i-^ <Sj ♦ « ji-W» > 

(^jVl <L<t»li-l AI**!^ ^*1 *Aj jjlill tJL*jjfcAj\* ^*A jK** ^ LpJ <U^-v«J ^ jjl tii) ^ jAU 

*. aJL~ 1I $j U> Ugjai *!A>- oljj^jjl A^j^Ul ^ ^Jli ^c* . > ^ © Y flp jjl*-J^ AjmIj£ <~la\jJ\ *Ljyill 
<U^Jll O^La£m*U Jf* jl jl . <^y*^S\ t\i jyill (J ^Pj <^V A^~l>* V 

c I jl^LJl LU^ I ^jJl djyu jl U t JajI Ua-S" fcUoUj j^cu sj ^ilp ja Vjl-i ! U>- 

. ^JbjAl^dl ljb»- A-*IJaj A-SvjT Ol>-\jXlS^ l*iT y^alJ | Ajjljl* <iy » ^ <jv ^ 

! aJlIaJI oUJaJI «JU (j jjijsr-jA jr^J 

<_£j— V IJLa <Jpj . «l^— <Jp Ifi* ^1 Vj t l ^« ,*Ja j Ajjl^i* |ij^*Jl «-Xa jl 
<j ^3joL» AlS*\i ^p 4 JpUj ^a (J** ( JSj * ^ t Its* jl U jiJl ^Jl AAjJaJI 

<&} i jl <j A-P yiil (JJflil dUA ^Ul Ail c aISp ^ju jl ^ ^ yU~ilj C yL- Jll ^ < Jp 

. Jaij JL»-I^J Vl A-TJ V 

Jajlj^ll jA ^P^J Ij . 5j5*li Oli ill aJ^" J*Aaj V c C-Jjyijl <^1; ^ C JU^Ijil jl 
I golems ji Ijp » Uil 1 oUI^j t ^l c ^J1 dJul^L^ I^p^jnj: ^1 oJb-ull oU-jall 

. <~+yS' A^LjISL. 

Oli JJT : ,J>JI 

c ^^jJa-^JI jj^l ti AJliVl jjJkl (J Aj^JI ^L>-Vl A^aij | ^1 yJl t A_Ma» jjJ^r jl 

(j- 4 a-ajUW l^pj aJj_£j ei^p . Rabbi Loew jiji ^Jj t ^>jj Lr Jj a — 

. «^>w ^ ( a*Up $ iJLjl* y>-LJ\ jyLi IAa jl«J . SywJl jjjJ^all Cobalist ( * ^ 

Jl t>lj ‘ aj^U5"j ajUU* ^ a-*£ jl a-^LIsj j*j 6 Golem ^ yJ I « jl>* i 


<— <i J~» AA> « J» ol j t JjyiJl ^ jU^Jl J^jl jL>-l ^ c AiJU* (*- ) 

* ( I J*~* 


)<\r 



aIa^j 4 tjb-jj U-oil u £*iij 4 J\.^aL,<alt y 4»;,^ JUaJ » . SJL^Jxdail AiJUxll 

? fjJ* Ub lr^ ^ 

1 4 4 

<*D»ly Ow» ^UJl dib <J C--lapl . \ WY ^Ip y-ljl (j -b ^ lyJl £* ftUl Jjl DlT 

(JX < Jp UlU Oj-*L“ ASy*i* ijj*0 ^s <a J tiiiij 4 frb j^ll 4 dJ-T^y Jl$JC* 4 jj-j Aa.* 1>- ^y 

^ ^1 Oj^UD jjiiii Db>ry-* j ^JLoJl yyl Dl Ojy dJb Aa^-i^j . Olij/Vl 

dJLil^ll <*-jja y 4 Ed Ihnatowitz ^yiiyUl il ib*-Nl c^adl iib>j . ( ljub£**l ) 
. I lib# DlT Ail dib y jdapVlj . ^aP <J“*^ l-ii DlT . D*aJ 4**\pt 

. -CP diL^i Dl JJ OW-^il jp diU*-l ^Pi 

« < < t * * % 

Ipj**-! ^jJb Oi> Ail . flp yMjl (j Li lil>-y^* cJuLal>«J ^jjiJb^ <-^.L> <1)1 

c J L > o -i Ljy-U-1 Dy-all OJKj . ^dc 1 ! yJl dJb U 4 ^JijjNl Lr^ <J yyij 

^ yl ^UjuJkl l^i ^«Jl A-Plfr <^aMj v^ill JLi 3j5L*Jl ^j\PJLll JL>-1 DlT . 1 yy j\ c Dall Uub 

4 ^J . | Ajliyw* ) A>-1 y- ^Jj 4 dJUJUil ^p^yb^l iliw/^1 Jbpl ^ y 4 ^lijjJl (j DlT 
< Jp a-aJ y cJiibj DlT . 1-tJy yyJL^l yyy * O y*Al ) DlT Oijil dlb 

di j^cj C-ilT . jtS^I a#1 jji\ a-JUj J-iil y j^>w»l C-itT . a— l>-^il ^jbll J-» L dite - ! ^y a^jt* 

oi-iii^ ^|^>- cilijUsj Oj^aJL jLiu-l (£jL$^r- l^i *V5 c)K^ # Ua^l 

. dliil L^IS^ (J^^l d-Ui y 1 j) ^jLILa* lilSj 4 Aj-Li>j Oj-^Jl AaJs 

j»-f>-lyaJ I ) jlT JUi?Vl ^j\i Jp jjy-Jl 

OlT Ail ^ li^j . 1 Aiil 1 J! • ij jn^l OS' • p-fr*b*' J1 jJp <y 

ijtflp #jyll dlii ^jP A-^-lj (Ojj ijJjPj 4 <Ajy* JiJaJl Dl <Jl 

. aJLiII ai-aD^j J! 

jUlsNl J ^1 ^ cfi • cr^l ^*^1 4>^J (^1 Dr 4 1-^^ 

L»JLp 4 lyir ^yyi 1 ^Jp Dl jJUjj . v»#JLil Iji Ail ^^Pj ^Ijo^Vl UL* ^y ^jA-iil 

4 # # 4 * 

Dl ^ u^j^l <^“ ^b LoiL 1 - ^ijj <y Dy>v»^ t ^L-^» JT cJ^dil DyoL 

bf jy» ci J^lll IjUfc ^ lij . 4>y < y ia.Aj:.,w AilSj OyaJl jJL^^ y^- A^l c,. A lb ( I 

ajL^I Ja . 1 JJJl ^ £jjl (Jl jUUs 1 Dir bli frJ-Jl ^ t— #yj Dl cy-^aJl y Dir 4 aJ^I < r -S' J 4 ^ 

. Db#!A) 1^ JjULl 1 JA Ji\&\ 1 IDa AjL* DlT ? y^tll 

-li 4 U ^yJT 4 DlT Ail <jw JLaJ ? 4ijy- Ja . b«-^b ^**^1 Dl d—J L liA A*yaJ c-— 

0 0 4 0 

<frUl Oij-s^Vl i£y* AjLJI (J ^jAo V olj-s^l JjL?J cJt>wdl jJUj Uuini . 

^p Dbv# . c^jl^ 4 apI# ^ f. lybl cl->'b/'b/l o«jir . Lp# t^y^l 0^1 



(^1 Oj-X-i • pljAl <J*~>>a Ol 4 a*I v^* OUisL c ^ ^ i j ^JUI iJiAaJtr t < j£*>jJl 

ill ... i£y* -b£ j*l* aJj>- ~L>-jJl | jaLA\ | 'jt <jVl (Jjb^l iiib <>1~£ AJ -1 >-j ^r^Ji j>-l ^ol 

• CS>-t 

yfc j\j i^aS' JOu ^ Sli^'yi cJL- Jiij . OIj-jLI lJU* lijJL- <JI bjJUL* C-jT bli ^jil V 
* * * t 
J*iJ *LiVl 0 | : ajIp^ ilfr ^ b^lp iLi OlT tiiJi Ob ^b-li t ^Sjdl j*p a*jI£ .il^Ly <— ii 

^ i ui Ut>-Uj ^Jl a Jui*a <r~z*’y ^g J as»J Ol Ia>- ^^£*11 Jj* . yfc U 

* aJ-I obilTJIj c/Wl oy <j>)l Ui ^JLi3 JWI bl 3 ? AiJJ 

<iLi V *i-*j <^l (j* 4 4 Ol 

^pjLj . i Chips ( ) oLJi. > Sjpjdl t ajj^&I aJjj^VI oljloJl ^ JjUI ^JLidl Jl oSIp 

oljiVl ^ <u^« ^Ji 400 or U Ol Future Life ~&V-o>- Aiaf J JUU 

3 / <^l t v^* fOi 0,03 l£j~* fjOl V ( S^Tb » ij OjJU 

^ « # I I II . # 

X* <>- ji L^»-j 4jlfJl ^ L~uut -^>— i c jx£>\ C-^m-vsl i-JlaJI Ujlj^l 01 Uj . Uj jJj u jOall 

. Vr^" oVT ur Uj . Vr*^' ^ >*)l 

jUi JiP 

. ^ fall ^KAi jJUJI Oj^i ol Jp frU<aXw-l pb-i^l jtTi 0b ij* ob Jli Jij 
JA yhL^aj <jv>- Jf ®l/ ol (^OJl {i bjl bjl^r*" tj <J*a Olj 0l Jp OjjiU bJl 
JIJ-* Ail ? |1 U3l IJLA i j& 0l c blj cJl i UJ t <— a-T ? liiii <J^S' • ^Jl 

^L\ HT UM . ^i»lib l \»yj> i jJU i ^jUJI J-iiM»il 0| . |^il dJ-ilTj* ajjIj ^ aJI Ja> bl ^aS^- 

? bli . l^Js tjJC: JL>“1 d j us Aj y+A$ 

A JkS tj Jijt Ail . bU dj^JCj ^ UJl jJv Upj Ob Ui { ^ m Ji Ail . blj^“ UJ j** Ui^jl 
c«-il T llj . bJlTx ^1 i bJbr ^Jl a^j^TJI a*^- jil UajI^j j&xt tii3i ( Jaaj . < J-ju^wU 
. ^^aSIj ys<?b- <ji aJUi^i q^laxmoIi jjc ^ii Wiiji ol* i AiTm o^Lii*-«ii jr mTx 
: Jjlf” aJUjlII Jj»i ^1 ^ Jp'biiJ bA>-b ^Jl OlpLiaiNl Ij^j 

c r 'L M i5'l oMb>-l c Uj^p i Jl ( v^TjC JpUJI ^p •JlP’lg (^JJl ^LJai'i/l 01 

L<a<l . . ^L]aiNl Jl t j>-\ j&&i ^ (^1 . O^XpUsJI ^p cTni Olpljai^l f^l 

. . ^LJalVl 0 j£i 01 J-i <> Jl (jTf (^4)1 ^bllj • **ry jyii 4 -U^l aj^J 

bjLPl ^jl olpLjaiVl b-4 j£ jyu. . ^JJl yfc bpj 0[ : U-Pj Jp^ ai 

. a 4--ilP jTjC *i/ NjPa 4ijWl 0 ^^1 AjaiJl a-U JUPj . J ;a: ,.«. U 



JaJb tjN ( ^jlc - I jl LLy>j 4_JiP I If ^ L*JL ycJLi 

I ^ ^ 

dJUb yp 4 4j1 4j\ j*m jJ^oa y* 4 y»Nl ^iV (J * '■*• 0} . bljL^-l ^JIij O' ^Jasw V 

IjuIjJ jytf l^l . ^l: 1I V l*Jl>-li ^J1 olpLJajNl . oUj U JTj <y*ij *Lpj 4 o'jLi^V' 

<iJi <l)l>- Uij C-jl . jUj^' (J Olaj-ji' jl^Jl c-ijlp £jL*1 oU-jJ ^yu |f 4 ItflTp 4 Ayr-ji' 

ilijl . < J-£uJi' t ^Ja-* (jj -X rn ^OJ O'j 1 tijjUj ) C-~j ^ ( ^>ll' I 4 jJLJ^ ^w» ja gj£ O' 
i)\j N A^xiJ' ^Jp c-ijUil I uJW . OlpLjaiVl dJlA O' ^jA ^Jjjjjl* JUju^J 

. Ja-^l iilyfc Jp 

<jw Oj . a--*^' b%>“ tj yytd' ^Jp 4 i'jir 4 ItfjJtf <iP U Oj 

jyu^ UUp 0*^ V . «JL>o (^jjl ^J^iJI 0^ L+* 4 UJL- OvjC ^ 

O' ^ iiijt ^P-tfj ^ O' ^l^»b or jdj . aJUp 1 JUpI ^ j jl Ip AiNj Jj 4 
^ Ott 4 <j\ jjo O' y>A* <iA>' <^' t <iX>j*j*j \y€ If dX>jji y»j U ^-Ui O' aj^ iiXJij ^ycJ 

. »^' jyS^ ^ <£ «M' J**" 

^>lU O' 5-^il' aJjJl' Oj . Jau iilp| JJ ^TLl" fj+i* O' ^>- IJLa 

C^lr^O Ol"*^ < 0 ^ ^~Ji X? • ^ • J ■yA ^U S** 

^iljJ' 'JL|- jj»J* 4 iiii Jb-'j aJsl>0J 4 Jlly 'ili . oi>- JjL—j ^brjj N . N 

Vl *Vj . ti.Lju ' jjfc t^jL*ij » if oV' <^JJLaimw* yy viJLii OU 4 4 

i-jjp' ^il 4 iUL^j ^Jp I : J \j£j dl^i . 'Jb-I »— > j*j Vj iiliyu JL^-i N . tijjjJLij ycJU O' 
dJL>*'j «.LJi»'j yuU O' l-> yu O' <iAi| < ? 'it*i . ^ c UO? 

. yJ)' 'Jli ^JLduT O' <~aj+£S\ frlijyi" O' J* . tlJJi J*ii Uil UUo'y O'j 

^ I ^ 

t t ^*** • ^J'y^Jl '«Xft ^j^P t^,. ^ aS*” ju! L< aa*a>> ^v-lij O' 

^d' a^jLSJ' S^aaJ' 4 J Jlil' '*i> ^*, | yi* 1 yj'* 4 - 4 J> Ui^ Nil* 

(Jy* Aa^a>- yi# jJjwL^s 0^ . O'— j| Jtj O ^U>- 4 jLa^- 1 ^P ^laj' 4j' JU^p' ll 

^^yild 'jaI^ ^ 4 ! ^*y Cr* k«,d l£ Ajj'jdi' AijJaj O' Vj 4 jUil 

lii'V 4 3yi ^ >>«— d'j A-i^ol' 5 ^Py" J>*— ' U 0| . <aX^ 

. j'^l, ilpUdl ^'yJl ^AP 

jji &x* aijU. 

4 O'i' 0 j*V ^y-0 ^ ^ tj <3^^“' 0| 

jJJUj N j*^i' (.liJl^^ 0| . iij-Us^i' £*& <^3J' CJ' jJLljJU 4 <1~* i«> 4 ywJjyi aJoaJ lyrj Vj 

^ < \n 



(Jp s.\ja}\ { y^i Ol pP/j • ^-f^ 9 Ol J^J^i d «^-J T~** 4 dlb 

£JJ (^jjl jmt tlljl (iiii ) 4jb ^Pjjl <_J*J J*j j^y~± ^ 4 l*if- <^S" ^l*Al**l 

**jJ(> aL^JLJ ^ i$y<aJ>S A>wJI la*- jJL^l ( ) ^ja . liL <^«ijlj ( <^illl ) ^ Uil £jl>> 

. | 4^\A\ 

I I ( 4 

0£* . 3 ^S»L* i3 £*iaJ Ol iJL-sil o J l> JjUit <JclS~ siJLJ^j . (3^ _/*** j^Jaj 

4 ijjJ ^val l iiJUfcj ija^- (J . ( l** Ols^-jjjf ) Ol~S^I jv* i jls-la* Oll~A J (jjJ;. ^a) i ^ 

<fyt* aIajJ- ^ <Jjji tiJLUp ^ ^Ij^Vl Ol . {S A~^l Jjjjj aOSLa^- 1 Aja^)! ^jcJ-AI t£*A^I *.^» 

• (Ji^T lf*l • ^jl* 4 j\*i U ^5ol AjaiOl aJL* jJp ^L^AJj . ( Cv* jl ) Aj>- aUaJI 01 

jy*& ^**-^1 Ol • c3j-^waJl jIpIj (JjJj^? £->j Ji 0£" . <>y>y^i {yk j** Ji-W* 

<pr y* Ail . AJJ Oi-* 4 £0y 4 p-£ll tiJUL^* 4 aJ Jju |1 

Oj^J jjjl ^ 4 ^cy^*l ^f- Ol ^jil U jJ^ l«X* A>“^ll 0| . L?J - ^ « v^ l j*~*\ 

^jCiS i^jUr-l y£ Lab OjSs i Ji Ail il . j^liJUl aJ 4 A»t u.. r w 4 LajI jAj . *>Ui 

. a-OIA-I jl JjJLwall ^ 

(ij-l ' - vai l ^ ^juLliu jl Jvii Jj-U^ (Jj-WaJl ^w» L* 

jLftJj <j*Z*£ ijjlyii^Vl X >- jil ^jJjlidl ^jl-iA-l iJlj| 01 . 5JL>-1 j aojj 

Jrl ^JUaJl iSjL • l^»t»l <_jlJl <^aJ JS^ jyw aJ^-j 5 JL» JLiy j 

. ( flA-^s>j U ) aJUfcUi U tijJLL^aJl ( 0i£ j! ) jL-j <j 

64 # 

AjjIp jjP 4j jP^ii fjji OK" ( ill*-^ll ) All AjL-JL ^ g] iL^Nl ^]aj aL>- ^ il ajllb JLp 

* 0 0 0 

l . 1 l*Af^ • 1 »J^" jO*" o 1 >*^JI^' 1 ^ 4 * v^j *X# jlit^Vl jlS^ . Iw ^v*«^lj »*« ) 

. ijC&J C&*S* cl! ^w^> 0J ^Xsdjl JUtf»j A^jli (, ^^Jl V-^jJC 4 O^J 

JjO-^JI iSj. l£ Ij^Nl 4 JjJ^aJl ^1 < 4^1 ^ ^CS*— Js-' Ji-U^jl ji bHa*-l 

I <3^" ® ■U^ll a-Lm^j AjLkP 01 JjJi ili»*Vl ol . a^ j~*^l ^4^1 

^*-Jrlj JjJUaII 0l 4 j *~ I 4 (^1 ! ji^l Aij J Lu^ £*» UJllp ^JjJUaII aJU^LjL* 

4 4 

. ili%-Vl al^»l (^jjl J-s4^jl l^j»^s»-^ Ol*>«lj 

<ji£ illJU IaJj . (^J^l Aj^jJLJIj ^ JL^aJl ^ JUtf ^Jl ^Ij^Nl O^UjL Aijliil «JlA 

00 

. UL» ^olr- 01^ t* 4 ji^)l (ij-L^dJl ^lij 4 (Sj. ib^^l J^= ^ |sy-J»-l (Jj-U<aJl Jip 
^JiJl jl ^PjJl Ol jJLw . -L>^J I JjJil JJ“I A»1 j OJ ? Li>“ iiUvJL! J>- iJlA Jj(t 

ysi# yUOaj tiilJbj ? t->jyji)l a j-fc ^ d jJ*^ (J^l >Ji ^ bLJU 4 AjLjJ^I AjL*-^I ^j^jaJlj yUt 

MJjW* dU^j^OA,! J1 

-^>-1 0^1 *iarjj ^ . ^l^jl ^i3l jl Uil ^ (^1 4 *V U 4 JL*S> y ^ 4 UJjLI 

> 




. UjL^-l J *AtJoLi J** JfS 

^ c a~*j+£S\ frbjyiJl 4^ UL- iflill oL-^yill y Jjyl 4^1 c^IaJLLJ <s^Ut { j^- ^Ja 
c-. U a j <jl . 4 j 1 jP *Lil Oj^>j -li 4 >- jj\ 4 ^JJl ^JLil . kliii JLSlwj V <*lJli)l Oi ? ^ UJl 

i)llA ^ jUM ^ 4 il — *j il^ Oi LJ^ip 4^ Oj^i ^ |i UJl Oj . c)t 

. Jj>-Ij cJj 4^ 4 jI-*a J&j 


4jjljsll jjA tjlf* ^ SiAf’ 


I Jjlf 1 I <ji 7\p^i U*La* . Ji-Utf iijli* 4^1 lij^ UiU- tljjyiji <-j>L**l JiJ 

* ^ — #> « 

— U>» x-jaj Ji j>- 1 Ll^tj jlj J^Sj Jj , jli ^X^aJl 

* * > j * 

^N^A Um«uM ^ . Jjjl — ^j-^IkA-1^ KAjJLt^J 

4 * 

. 4JjJLLh<> dJliJl Ula 01 Jl • 

JjOi^ Ji 9*yrjl <3>W Jf yjjj i y\ y^e> \^A JT i A~~<6> J^U* ij j£ J* 



• (, ^ y } y* i3i>W <£&o- 



Ifi £ l^-'lj Ia^juJ V j^oLsaJI a JL-JL « jl ^1 i ji>* l (jj J Lu^ u^-jj Jaj ? Ol ^ <3^ *** 

iiu jir jj ? ^lu ^ uu UyiU cjit ia ? i*v>ut x^ji u oi iui ^ jta 

Id C,„«J 4 jL- 1 > jAj 4 iiL^I jA IjA jl . LI Vl V -XjJUP 4 ^ IjA-I f JL a LI 

*>U- CjjyL| iJW-ull jj^Uvail fWj . !■&'■* dJLi £• i-yui 

. Lb- ^ ii-i^-i oLla 4 <iSwLi oL> JT j| ; ^>-1 

: <jL iLftJ»s U OljLJH J £>iJl ^ Uil IJU <Ju** Jorge Luis Borges <J ~yr jy j| 

yjjliJj jlpLj <— ilji J^Ji J* ^JLL> i!l>- 3 b»jNl ,j^ VV ^ *LJL* 

L A w> Ij. ja.»y J>L>^j jl ( i>_,., *.t:7j ajtJL*l wtjtas? ^ -LI ^*jJI U* 0] . (£j\jSj 

4 J ^ J — j^*a*il y J* 

U> Jj . ci Jb-y U ilL* viJUi i CJl V 4 LI Zyry _^*Nl Lyjnu Jj 4 LI N 

Oj jl -X*j ^JjLa-j ^->1 . ,J[l; JJ CJl JL 4 CJ .i^>-jJl Ja?- t^jJl 4 j>>^l 

. ^--i» 4 Ua>- 4 J— <L 0Ui£3l ilJUL (JjJl 4 LAil y - 1 Jb-lj Jj • <*4-^*1 

AA^\ ^y**.. <J^1I SLjlJI Jiji I ^ >31 S^UI Jl c L^i bj|>l ^>1 S>i A\jty 




y* Uxp ^ UJ' ^b 4jL«l' j^ . Ayj+£}\ frbjyill jy * Ltt dJj 

4 j ^ U J£" Jp jii O' _ U-*- Oi-ilfil yfi- U _ O' f . J*-lj 

• ^4*j' ^ 

* g. * * * 

: L-L-i joijLtft ^Jaj jJcj ^ UJ' O' ^jJu lpj--> j£^i\ jy~j isJI j! ? jl>-^j 'ill 

jiPj g}^*# Jaj 'j»*j . U -L^lj JUtfj 5JL*P ^ «J a a 7 c-^j^-Lc* jJu ^Jlj , ^LjjVLj ^JLj 
ftb jJ&\ dj Jj (jUaj £jl>- OiJ . j*^J' ^Jp Aj j-ilil O' 4 ^' 4 

jiu i i ji 4 * u . Li *iu oir ^uji i f. i u& . ^ji o'j>* >di Jp 

• > 

« « « * * * 

O' IJ.^ jJcJ 4 -*L~o 4 O' JLaij Nj . L^-ljJUlj bjl j+S~*\ 'jyu jyCJ ^L Uil 0[ 

Ol&s 1 ' (^j\ ^JU -1 J^-iy <^J' ^b t ^L^-Vl fljjb ^JiiT ^Ji 4 Ol£\i?' 

<±>jJ- Jii.dJLLdJjb ^4 jUB jyLJl Jtt If j£"b Jii V 1^1 4 aa*aM Jtf ^ I ^ Ujl>-j 

. ^ ^ U ^Jp jy~j (.^ Jf* OKj 4 j)S j' *—>' ^Ui*' 4^1 4-lp j-$Ja. O' Oj-i «J«4 i*)lp d I jj? 

. obsB iijJLw uy*-i 4 ~^ p-^J' . iii^l (j bl^» Jio O' y^t i* oi^B 0 | 

JB <J i j' ) ili^b 4 U ii jjeu 4 ( JJUJj ^ UJl jlS^ ^3j . ^-jLjjl 4 j i j-i-* Sjlli lijJL-j ol^l j^j t»l 

tAjli JjJjp Ol^Jj i ^ O' OjJ ^'JjM ( ^r-^' J-* 'ij c jyi—J' 

. Aj Lui 0^ 

L^* jy4 4 ^JlS' 4^ ^wJ' 5 JI— JlIj . 4?JL^ Aj JjlJ' ^ ^ Wl ( j^J 

J>p Ji) ? ( U 4a^'!54 ) ^ o' A-1 p 4--^= jiP ) ^-'jJ> o' ^ Ui' ^Jp L-Jfs 

^ UI5 4 T - ; .*>j O' Ijli 04 Cj*y~ O' V <ilj Jli <3j^' 'i* ^p 

< jO>L^>-\ IJLa J> V BJ j J^ij y+i 4 OlSvi 5 ' £j }l jUil 0 ^ lijj . <J| jikj O' J yjfcC 
yA Oir Lfj ^ l^JLT ^ Lp ^lii' ^ Jaid 

! lyy L-tr N 4 (jli Oj^j o' ^JLI 

jU<s»j ^ VjLj J & f ®J^ y* jJ-J fi* (JjJ -^9 iijli* Cj^ Uj 

1 » . — « ^ 

(j J-^*>L-J' tiilj 4l JL * i^ CJ' 0^» 4 J ~j*ji Jj»-'j J$j 4 y 2 *! <J Lja*j 

IfcJL^y 4 bb JUtf» y UbjjJU jj 4 tiJ^4 j bbJ-^»y 0j . 1^1 >-'Jj 

^IIpLiJj 4 (ilpUj y»'j' JLiJ ^gJ' <iJUL^ 4t 4 (ii- i *4>“ l|i ' y iib^bpj 4 

<U1S^ Ajua£-\ IaJjlp JL >- y y*)\ 4i>- Jk\ I.J ? iLJLJ' dJub B>ij jji' .. iij U<9^ CJj'j 4 CJ' oX^9y 
4 kibj 4 uj ^P}3' JLL> U J \jA± *)! kiJLjL^w* OJ ^ 4 -jj4*J 

C « ’ * 

4 ^JpUj 4 ^ jZ ~J» JUP 4 4^J^ 04 4*^ • dU^S^j U ^jplij C-A-^ B“4^* ^ £j~t 

^ 4jjL«£* -b^La>- O' j O^bw* ^Jp ifji&j y* 4l>y» JS*" 04 J y*l *j\ . bL?-' j£ \ jl 0^*0 

Y * . 



01 . -k*0aJb c yuiyyi 1 Jli* fj U iiTLi Jp t JpUsD i^rv^uS" Jy>-y)l J1 jyjJaJl 
l^Jp t 4i^*ll 0[)L**ll ^ 0| . Siyill <Ua)I jy$J* yj O*" 1-^1 l 5^ ^ j*^^l 

01 j J-j V ? J>--Ij <jil Cj** c ( jy*Jl ^ Wl <^pyll <•*! j^l yl 1*^ 

iij ^ifi» Lbl *y -Xiy . ( AjJui 5 ) 4-^-jj kiJLC , l. < Jl JyjJO C-L^* ^llA 

. 4*i ^PyJl Jl>-il j*-^l tiJ-il^-* O^yl^ JS*” ^yJl yy- oJia>- 1 -Xiy . aJL^y If* ^ l*Jl 

<^JJl <iJJi jA (Jj^l jji^l • X>^>\JS *Sj\aa ^J>- l |?|a .«»ly ^Jfl-Xj 5— ^ C-Jji4tl ^y^P -X*J 

! JU^l^ll ^JJi ja — AjV wilij ^y*d Ol fr^jLiiij t -x>-ly -L^l; aIS”* ^ Ull *^>-y . 4->jP y Lu^l 
0&" L»f* t yl iL>-y* <Sy>- aJU- Oyllsu ^f-'l . i^y^il ^b-UNl <jOly by^Pi ^yy^-Ni ^yUl JSy 

vJl£l1y ^li^jl 1JU jU Jp ii>^t bt ! UJlr . v-^-J ^ JU {J 01 JU ^ dU* 
. JjJaJl Jp OlU^Jl aJU Q^ip UjJLp viJL^J . OlUS3l aJUfc ^JJl 

4 Jyi 1^1* Jj>-1j JSy . <L*y*£ll fcbjyiJI y i £|ljly uJliilj JliJl 4 JflJXJI 0^ 

y { J^AA \c* WL) IT 4 Jr~N U* crl o & • (*^ Jl ti f-y iiL>l # ^yi -b N 0! C 

aJA < y*j . 0^* Ijf «— i ^jpl ^*-^11 J *jf- ol OjJ ^ c cyl^Jl IJlfc 

* * * * > 

. f,UJl y*J^ Ol <»l-5* ^y* UjJ ^yL^Nl ^1 AJu+jaJ L* ^ by*i 5jj1jJ1 

oLUp Ol ^ t pt N |i U)1 01 iW--* J yj <J[ . Ji^l <S\ I'JL^j 

|I UJ1 i--— ( <L> ? .«Jl Oy|^ 1 J,LjJ1j ( ot^pLiJ i\__^ ^jl JT J_J y 4jjUt-l jLms 

v^jp ^ jl^i^lj J*1A |iUll 0[ . ^lj-lil JT 01 . 

Ol^*)Jl 5 yi>ldl APjy c j^iaP^l ^JL?! J aii JL>-lj dJLx -byjj . i^*il lyJl JS^ ^y* ^JjJllj 

♦ ^3 ^ ^ • ^3 ^ J^rji y • J^U^l ^1 JA 

aJLp ^ <M>i) 4i* aJbJip ^*w , jijaJl jyw (^*^1 ^ UJl 0^ 4 ^ l#Jl y jUll 

4 ^yr^^l Jp’lAil! ol; U ^ Jill OO JT . ^1 OLJIT 4*-UJ Jj jjail £-1 ix-J JSy c -0>j 

^ 1^ 4 C-U^Jl 4L*i»l £ J l tJ jlill lyp JL>-1 ^4* . l|- lx.*“ l* ^p 1 ^]aJ ^)1 OljyclL jw»^v? 

^yiJl oji 4 ^y^ly jl^l 0i< J— ^ a> * WSj . ^ly^ 4J^- £ Xz**j 4 ijjly^l ^ly*^l y 4 y\ 

jLiil l* iJP <^yl—i ^yyiil y* lJLP jiAi JL>yNl < ^JLc J l y U ^ jliil 

^11 4lA-l Aj^L.ci-1 {$3^ jl^ - y^l 0^ liU . 4*-sA» ^yJ*-! jt^'y 1 ol^j y 

0o li^ 4 _/>■! 4$>- ^y* c 1*1 . UJl< U*>“ <iyju 0l i^jli 4>1-~J Js 0l-* y* OyJo liJU jby . 1^15^ b 

ijcJl^l ^ bj^i jl^il 4 <3b*J«»l <^fl 4 (^^jy*«Jly Qlya JL a l l y> (3 yilb ^ jLiil 

« «* 

. Jy>-y jLiS*" ^ ^> wJl aiy>-y — 5 J^yil 4Jy>- 1 Ol* 

w«bl ^ j»*^» l l l y j*&£ . lil*y . Oly-ill Obij 13 a . t y *«» > - ) I cly^ 0l vlJJ -Xi llAy 


r . > 



. dJ L . dl £jy ^ j*\ L-J LiN . klAJi Jyl i *>Ui ^ . < j^jT yOl UJajl ^ Lil Jji? Ol -U y \ 

y$i Ut ! : U-jU* . UiiJaJ A^jly a-Up aaJ» j *>Ui *loU- y U JSj 

CJlj . J y-£Jl ^Ua 31 4as-jU g*t> qa £y JT (j viijl . ^ j$ CJl i £->w» !■** 4 (*■** < ! ^ 

UM >u? <y y*p : y £y» ON . £y» Nl N dtfl £jy $ 

. Jpu* vji i Jpu* ot ^ ^Sii jr oi Uj . Jpu *- ot ^ 

fL-iNl yaAj oN lo> . < ? «J^jl Cs^~ -kjl ^ <J* J>s^~l gjas-^l lili ) : jL-J Ji 

<^JJ1 ^lUJl gyJl 01 t £jy U* J&rji t yM <^1 — l>ly y taJlP y£*t <jJljJaj *— <Jl 

01 U f jy SJIp y JL*-1 j y <, ^l^Jl 1-U S*ly ^JUai CJl t O 0j& 01 dJJ jia 

. <_jli>Jl Jla 3*1 y jjl^sj ly C-— ^Jl y-^1 gjyJl S^yj y* jhI 5 jjjy 

< * *.# 

d-iyuC LpIj La -l^-lj JjT Oyi 01 OJUs cJu^ JUli Ulifc ^ . y l Nil* Lyi 

ol Oj^j Liajl IsA»j UOiaj ySjJL* blS"^ 0^S\J ol <*JuSj l^y Lil ^il AJLjail 
01 <Jp UjpL~~- JliLl 1 i> Ol tiJJi <Jp . L* JT dJUkLio U J y- ^ £ylj 

<^j>- j y* c c- iyc— IJLa ( Jpj . U7ly>- ^ U Jy- Ol vi-»J>s OuS^ ^-^A> 

cl*jl^-l Mi 1-^lj IjjI>- Ijl^j Ji lyK^ ^yljl ®JL»J c-i-^ t «0> ^Jiill 

• -Cf* 

yljiaj Ol—M? ^^1 ^y 4jl^fcw#Nl ^P Oj^iU |*y" 1 • ««» > ■ yLill 01 

U^UaJl 0l L» , ^pN aJI^ jUyLdl 5^U.l y Jajii olj j ^a» 01 . yJl <L-l>- -L>- . 1-L^- 

^ Ai^plJl v-UiU r a^J ot gja:.-?) . U“1 oUl^U ^ J*Ip v-LJ^l 0 ? gil^ll ! J 

N olj |»JapNl viii*! y aAIp Jyy jl oUJo 3JP Jbry ol ol (Jp UjpL-J 

• U^" A>wkJl Nl viJJ j £• 

01 ^aj j*J^dl 01 I 1 frirjJl SjU- l^| i .* 3JU11 aLJt\ Uaj^ ol U15^ Ui JLi) 

U^jC Ol ^j--* c3jyJJ SjJLiil ) lyU 5JL^-1 u-i yj Ol • 1-b- A-^i 3^aiil 3 J L—J1 

<^l t I gjai ) jU^I JaaII Ob l*ip ( Jpj . bj-i glaAj 3 jU- aJT ^1 Jl^xi^l jly- ^Jpil ^jy^^l 

— # 

. y>l X^9j \X+0 j J-^aj 

Qly,.t>3ll <J yjl J y ^p 3yli IJLa y* 3JL*- Lyill U)1 0^/1 kyi 

<^jJl ^yA;! Jy AiyJU . jJaJl* 0^yi\ Ojj yy 1 ! aa^ guf ^JL^* <0^^ 4 <^y<^l 

t AiljJUl 3-L— Jl < yZjj ilJLil^i 3 JUJLa 1I jilyJl t- jbJL* yyj . AijJj jl <u-iJ Ol IsjjA 
^lyl y* gyi JS3 Ax«J c 1^1 j 5JL*Jl y» aJj\^» gj y Jjp ^l c AlJrl (J jJS Ol jji 
3 «AmmJ 1 A^llp A aJj * lf«l*l <^»ill !j^l A. U > J l Ol Ol yJrl 

l^LJ Jp OjJJl UjlTi U ^4>w U jJlai 3y\f* t UU oy\f* oU-iaJl OJ . Jaii Aiib U 

T * T 



£ 4 & 

. J^-l A^OA Jl j yjaj f . jJs-l pAf j &yJLl jjyJI c p-*>o 

* 1 0* JlA ^ £yj ^*>£j jJ-l jjyl £y • 

y <4* {*% «baJl * JljiJI £yJl y J*-UaJI I j* jl Lyo ^v^jj . ( *\ ^jljy Ij 

Jl 4 4lJrl c3jJb jl Jji 4 ^jJLj <jl 4 JUJL>»iHj 4 i^\ — <1 L>*J U U-is j^Jju V <>l . AJlJ-l 

K~m\m*>- y 4jjJ j£* I3U . (JU-ijVl Ijjfc 4 4lll JU^. 4 yJ V 0*~J JT" jlj 4 <j!3 y £fc—Jl OljLU 
4 a < 1? ^ ,|/ait Li>i (^1 . aI^p Ia^Iuj d«Ajh*wJl (_£ «xi L* jjJO 

. jl ^ A» £ »fl l l 4Ajjd* 5JL**Jl £ 

A3jjj (£ jJI 4 j 13 y a*j jj L» jl JjJL^aJl ^Jju Ja . JOo 4Zj ^ o J la l::.^a» ( j^J 
Jp UaajI 31 JL^UIbj yJ ? pJipVl ^Lc 1 ! y Lyy j U* SjU-JI jl^ O' U^i^J ^j: J* ? SjIJlI 
Jjk . l ^JT ijt-lj SJ L»J 1 JL^>jJ jl ^JUaII Jp v-^fs kiJJi ^JL^; ^£jj • 4 — ^ *yJl lij-VJ l*yl 

? <^~a> y <ijjj t» sjl-Ji c-ij-irf 

^y ^*jJ“l • i-V^j JI^»*J\j ^l 4 JjAj 4 > » ai CJj«^ lyl ■AS^liil j| 

JUil jlS*" j] 31 . JUJI y y >m * 4~j^ls4J -Vi ilaiJl dJiJfc JUPj . ouy^Jl Jo- <jyj Ijje-C <>l • <Jb 

j£j 01 U<ajl Jj 4 j*JapVl <lii*l jLa*-l y £j y\j y-T £y j 4*1 -iaii JL£ JU * ly* <L^L-^ 
. aJjJDI ol^l (J cJjja)! js; iiJUiil oIp yill Oy *^ 4 JyyJl dJL* ^y 

. ijjlyll lyJl o^J Jl bUiv-1 ^1 ^Ll5L- jwUJ yfj+aZ-. iUU U jtsi Jjij jl 

^ Sj^aJI ^njai cJK^ jJj 4 Uli i-^>- Lf U>vf ilLi^-l j^J jl ^ Jl ^y Jj^l ^>1 c-ijU-l jl <_y=j 
-Ul yb J^^ii)! IJub 'jpyaZi JiiD cJ^Ol l-4*j U> ^)l ^y j^J jJapVl ili , l 

. y^UU tj^Ju J*jJ- Jp j^li ^y 1 Js^ 1 ' Ot yiaj 

OjjjJ JUP ^ . o-jjJ»l 4jb5" Jl ili 4^i)l ^-*-^11 ^-Jl Jja^-^LlI dJub cJlT 

jv-Ju : *jlyp c ,..^T J jiy-l oU-Uj c-jjyijl oUx>-%* Jl ^Ulyj 

jl . I-Vj>- iljl ^Ij ybj 4 Uu J y? li-l <jIj C-jjjj ^ 

t3yj y^y < 0 jUI <yUaJl ^ lyJl jl yl*-l Jp o-^jyijl J^-p Jy - <»»—>^Jl ojl^il jl>-1 
4_jj*«J1 J Ijj jN U> . J yor by ^ j-^vl lj*Jl slXLr ^>jJo- j \ jj 1 ^j-sS^ 

jl . -V->-j <loU“ y ^ ^1 Jyyill i-VP -k*ja)lj ^y 4^1 J ^5J ^)l ilolydJ 

^1 i^-iJl S JaJl ^yU*J frlyll j -OJjaJ Aa]o3 ijjl j>— ^ LJ ^ — i JL aJ ^Jl <jy*s)t 

. S-l^-lj Aa]oH c-i -ii *j j£ l^ylp 


( o^*' cr* ( * ) 


Y .r 



JT OJjl \cf . jJUi* ^lyU Ol ? y^i gj» <y» y»£ 01 ^>Jax%*J Ja t 1 joMj 

O0*~*j ojlyAl lydl <L^£ lil OOi^J . jAiiS 4j>-L>- llLft 5y>- yA l^i cJl gOl £jyi)l 

0 0 0 0 0 
jJLj l* ^jaifc«J V O0jl ^ . IjlJ^ Ol Ojo-l UiS^ pj ciJLiW yi£r Ol iS y* 

C..J 5ji ^1 Iji P ^A OJJi 01 l^i ^1 |i lydl 01 jA 4 alOaill <j OljiUJlS^ 4 

• * 

• L.«J 1 ^l>vi5 

^y* 4^1 £yL) la^xtj J^LiJl 01 . 4-UiJ tiljl .' d*by JT V ^JniJ 01 Oil liUi 

lT y O^b • jT y Or* . 4*i U^y IL L-plj yS" y£Jj . ^jyiil 

^ yJil jA y^jll 01 0*w>lj ^--4 j 10a ^Jpj . <uc* J^Uif 01 0JLU- 1* U>- y*> yayilj 4 < ^>-^ L* 

Cij £jyiil *S*s£' lili *. <cJ| 01 ,jijl ^ y «Lii*Vl jA ^PjJlj . fj^Ul 

Uiajl jOjLO . k~~»£ Cr^ J^ Lr"^ 01 1 Aii jaa y>jc U JS^ j*Jju 01 ^ 0y£j -t>-lj 

cJtjSj IflS" £jyiil tj-i 4 u^*d 4 c£y 0l ^P Ijili 0j^ tilj'y 4 0»y ^LiJl (iJbc*l <^£y Ol 

. ^3 ol ^ 

Ji J^»»i~ll Jp 4 -^lj tiJJi 01 <Jlj . 1 y>- £-XoJ C-ipl vlUi oy= l-'^-yj 

J^ j ^ cT^ . alQaiAg Oijl^>* ^011 ^ yill jLi>- 1 ^Jp v^l? • 0^^' 

4 ,y U1 v-. •S’ji <»dl 01 Uj . AjjoO 0l (ji?! (/OJl £_ yi)l jUl>-l iyu viiJl* . ^0 ^>-y Ol 

. <ui c-iy ^JDl ^ yiil JJ LIT l^il lil ^Jrl 3*sLl oi ji^ -Ui 

^OiJ Ol 0-lO^J . oU-1 AjI^j OJjlOj ^y-U — L fcJj* V^J ^JyOb j£j 

. a-UO-1 ^jyii 1 
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01 j fc Jlf i M* \£ »—» 

. cULp Uli L 1^»1 01 j! i L ts j>\ l j\y aL*A- 1 «i> c*U illil ili-i V| JL>- y aJL 

* • # * > 

jt c.LJ:i U> £*j£ 01 Jp joli *jl SoIp JLsAi Uli 4 Ja--L; JL>- a! L 1-4*0 0V» 

olillaj 4 \ c jnJJ 4 Lpl IjOji 4 C-U^-l AiyAlJ (jjJ jlj^jp • aL* ^ 

^-Ul Ja* a/j ? J~iJl ^ tU-li y • u ^ <5>-' <■ 

A A. ,0.1 <bj . 4 OLj'ill £«J 9 y <,y J-*^l ^l» U*->W? O^U ^ ^ '^1 ^ 

: ■ ^ 4ij . i^^pNl oUna; 

JL*- . . AjU-^La ^ja\ ^aIa! . . J&d>\ L*lj L-^J jf+J\ fr^Li <Jp ^Jd\^ y\ ^J> jyOJ 

. . IjslJb 5 j:U jlyl y oljUil . . UI^a <Jp tfLju l^o» JT ^yS 4 olijJO y 

t y 0>-l £^**£1 01 \jyo P • • t-^Ll .iJl ^p j*m£sj Ap?y La ^1 > ».» i Nb jJL3i> 

<Jp . ..¥ BUj . 0^1 J*iJ ^ t^L-lJI piilJj -UjJlT jO^s .. fL- Aju UIp .. l^Jj 

^ Ip^wJ . . If^Jliu . . aJL» ^ft 4—-P^U . . Lbl l-ip V . , aU-l Aj jjj ^ |*t^ ^ 4 C.y 

La I 4 IS" ^waJ 01 <Jj l*lj~* <LiJ U 5ji JT JaaJ y%^\ JUpl . . ^P-lj ^ ««.L» . . tUiaiil 

J jJo> ji . . aJUJjr- 4*a»j 1-LJj . l^p.^T ^ ^>-1 Ol >- y l>j^-b ^:.,<ai a j>j , ^ ^>-1 ol >- y 

y ., Aj\jfi- JLil oU o»j ^jO* j .. oLjjy t 4 *>^]^aj U^y** 4 olj ij 4 a**- ^LJ>I .. JLatdlj 

y ^ Ip . . U1 . . 3^P w.-JU^p . . 5i|^l» Ol i 5^U . . ^pj ob d^lji . . i^oLJl < Jp iJl* 

. ^ luJl 1 j* ^ 5ji . . oljJUl 

l^| . «iiIo JLpipI ? jwLjyiil ^Jp o> Jljil di> Ja ? iil^U Ob 5oU 4 ^pj Oti olji 
A*-jiJ aJI ^^>0 01 j^Jl OjJiJl 4 iiljO^l 1 *aa 01 . IajI^jI ^ ^ 

JUM ^1 jAiiu ^iJl Ji*31 0^ . ^/aiU JL>- Oj-Xj ^P^ll 0| . Upj a^I ^-iil j* <. 

- Jil^ 

^ ^ jl^ 1 J_A*J1 01 ^A dpljflpl ( aJo1*>1 jr>- OS' LXj ? « J-^1 » jA La 

. « LUp dy*i 1 L-^l 4 *>L- 4 j^i . i i^Lil ( LU*J 1 ) oljl>rl ) metaphor 

Ljlp 4 cJlj . 2y~y Ail ^-Lj ^ A**J>j Joaj ^J-SAil 01 . aj! Jj jl^ aJ| 4 oljl^L ^J^l 
Jfi' <ji • <s y~^i Ji^i y 4 y *<&* ^ <o^ Aiji L.U *^i 4 u«llo i^l 

01 . Je-b Jji ( 4 ^ y-\ oLiij i 0l 4 ^-T 4 (^1 i < s. y\ oLL^j i Ljo 0 _^j 


a jvp «U* jjU » Ajb jl^l 4 J J-^LaJl 4 ( ^-j*Ll (^>**11 I yi ( * ) 

. ( ) . La jLf aO^j Lj jin S yo a l l y iJlAj . ( cJDi ^Jp 0“^ Aijy i 


T * V 


. sVjll olw? iS j> ^ iS *(/• f** Vri aJLp ^p 4 ji c JjI^JI 

oL olji Jl jJiJ ^Pp! OL OljJUl lij . A^bi** aJL^p Ja*JI Jl JamJI 3 Jaj 01 

0l . \±*~A>\ JJ J&j LJI <^l . ^1 LJI Jl \jja> Obi JbiJl lOA {j* <>j£ J*LJl i} LJ L>U 4 ^Pj 

: J^Li 0^»U ib-Vl ^ U)l \ tr %*J ^Jl ^ aJLjJI dJufc 

(^jJI IJU a>| ! ^>111 £j-~»Vl bib ? ^p^JI cAi ojjiJt «-b U ? Oil JiJI IAa yk U 

ja U> 01 . 3 -U >>■' Jap aIp J>- Jap _ f\p Ji Jap J ifjk d& If OVl a^T-b 

0l t ajCJLaII oljJUl J^ ^biJI J SJ^JOf- o[;i J^-l Jp j^jll ^ ^ #jl 01 

ol^la^ ^pto til oljjjl 0l . 4-itf#; _jl Sjj-.* c£^«* (J~^ I ■* ^A » 1.* ) A-C - ! ^jjl fr^iJl 01 
A-uaij C~iS"” liU i^JcA t ^Ijbl Jp Lp-oii boijl c jl 3-b*Aj>- olji ^ bailj 

& . # ^ 

? 0i[ ^^-iJI Li c A~bJ Jl Ja^i Jap ^ ^,-J ^ LJl 0l b*->w ? LI 

jf 

Ja . JL J&>- u iOP <£jbJ Ol/» j*£JL Ja>- •& J \j~S\ Ua d\ JA Jvi Jp ? iJl U 

I 4 O^r ^ 4 tl < Ja ? ^y)l\ ^pt*i ^jA ^ -J €i t\ij 4 J*-Aj ^JaP ^|a ? Jai* a] I U! 

^ 4 4 ^ cy ^ * 1 

? aJ^I a 3 L*jJI ^ jl ^^JUJI o-bi ^ ^Jiil Li aJTj^ U>- c~ 5" LI ^Jj . *f>ry 

jl 4 bJ^j JUa»t LL il ^ <u^i ^ A^i . ^Jip 4 I jA 01 jJlrf 

* ^ ^ ^ < < > — 

4 lilj . 4 uaL Njb aUm b Js^L 4>P ^ y\ J-Aliii lOA (j ^Jaiv-I 0l J^l ^ JiP 

A < ^ * £ * 

aJLju L £- jtz 0l ^Jj 4 a-aL q yJU jl I jo I ^ jjjl aJL^I? 5 jo» JLj» c...»L.> 4 

, # * * 

Ji 0j>l Ufl 4 L^sgjflJO* L^j aJL- aj>w ^*’ 4 L-Um . Jai> 

. iijL- o .a.^>j 

4 Aj>i- AiJij Ajl ? ^j}\ J*b LL . ^ppi aLuj L ^A ^^1 Oli 

0[ . djyjLl *iy£ Ajl . \aa djji-1 ^jJUj 4 bi <J c Ajl . 0H^“J ^L 

( Aj^o^Jl Aj^kJ ) ontology ii-JU ^ J-^Uil jokl \a Ji ij bb \£L* 

. epistomology Aiy^l aa-JL»j 

a J L-wJI ^a bJUbi I J-maa^ »b>-^ LI . d^L aJ^u^JIj Jap iiydl : jbai^ljj 

<J JoNjOjS^ Ajt^U^ ob^lj^ll | 0 — i ijA c L.Bass ib*^l OK*" . ^p^I gJ! aj ^> wJl 
4 SjIIIj Ji*il (Ov J^bJI Ua OlS^ . j+:.~* JpUr a 3L- J L^t b^ i^bjVl Ji 4 Uljwi 


T * A 



3 jS J . i — JpaJI iiUw* i IjJKj SJjJp lijy iLOUll ^y>- Ji c ir^llj iiydJ jl 

*>U- icjpjl 3^J4 dJU ^jUj i s,\j j^\ o\->V>\ i aJjS- j i x-JsAj Ja^\ jjo ^p\J^\ i : 

i 4aP^»^]l (LjytJl ^jA 1 >X«Jmim^ 

jwJi ol ^ L*i ^1 j, . ijjyic ^ v jwJi oi . 5*iy^ ^tAp aLu d ja oi 

OU$j 47 *Up 4^^ O-S" pJp-1 Ol l J*pl Ol t-J^P ^P 0l l J>*T t 4^1 . Oi 
V^>- OljL>- Jl jjii 4^ iJl j> 5-*JtU ^ Jp Oj^sj 01 JLa Jil . tiAJ j Ja 31 Jjl O* yl 

. ^•jJ JjlJ 013 c l* AjjjJaj l JlA A-^il-l ^ Jp lili • A^*^***^! S^iM JLw.yg Jp 

. tiJl jL>» <^1 

Ol . 4 :;s rtwll 4^L*A>>- Ol^J*- j olyi uy t j J lil£* jL^-Nl U> JT 01 

Ijls^ ^...^L* UL^T ^ ciu^iTj SjUtA) iLli .^a neurons oli ^ ? ^w.ll «Aa 

* « 

Ijl^ i jjiaill 4 »vUp jjP c Lii>- Ji UiL Jjiij . ijSy 4. ; ..<aP ^;./a:l 

4 ( CIA ) ojTJl oljL>«^Vl ill t iilSj# jl^Jrl 1JU t*J<l 01 c->l lilj . 4...,rt«Jl 

. IfJLt* oUjJaLI 

0 0 

$ 4 J **$& 4 u jj 1 o^vflp y j ^Ui-^ j*ju ji^i iaa oi 

Oy : *^iJl Ja*t ijAit j\jM . Jj mji Oi>-j -**> Jjji b A***' j y Js$j 01 . 5jj 
^JaAJJ . aJJ««mJ ^1 Oat 'L l Oat ^ l £jA 4_ ^ 7 .» U 1 -La • 1 ^ 1 ^aXpJ Oa t'L l ^ja^VaJ 

. OaO “ p-U-1 ^wAJJ «iaU 4-a-sA* Jl A>“1 <J J yi* Jj>wJ 

<4-A^“l dAAj .. 4-^j^l tJLi^-lj SiljVl jjv 5 ya>laA 1JU 01 

iiiU o^y^- C4^j>- J oljJLJl ^ tJauJU) 3 yj 5JUU1 ^LtP ^UsTil . jyL* 0 j-waP 

LfA- j Jjcj ilU- J 1^1 ^1L*1 Jp UiU cJwaj dJL^lj . Lum jyp 5JU- J O^saaII 

* * f 

<w»j oIaL>- 3 jp ^jjj Ji 3 jjl^ ^01 4jL 3^-1 dJU 01 . ol Jl £jA Lja* Ijjlp cJUijl Ji l^L J jiJl 

. ( 4-#U JJkl £jA ol \jA 5 Jp ) AjjjJ 

^plyiil J^aiJQ (^^ll Js^***^ Ail . <**y *5f C 4^jlp jjf' ^4^ 

4^ jjl j> <^0^-1 1 J> 0l . Sjy*i L-l J Aja-aiaJl OljjJl 3 d JJ»*lJ 4^ jjl 

b jp 3Uo Jttil Jp] . SjJ^- tJb- J 0j*sA«Jl ; .^2 ^J^-1 1 j> ^3 j L«JLPj . | I A^l 

. <1 iljjp t t^JLij Jy c lilj . ol Jl {j* Lap 

• * 

OkJ L ijy^Oi 1^1 4^^ 1 J*>" 3 Ai X* J L* jtHAJ til 1 J-A jlill ^v-pJl 

jl Ol.Jaa. J l (ju 3 jll JjUj . t-ilill ^jA J taaa^* <Jj ^ 3jil d Ji> 0} . 4^ jl*ll L~-L^>-1 3ji 

« . * * 
uJJj frUl t ;; s g .«i l i*jJaJll J cbJJ^ c (S f** If* t jja jl fjA Ijy^ ol . Ja- 1 jJ 1 0j*oa*J! J** JjJj 0y 

. 3Jll 



jfi\i gijk : X-Jrlj Jfcll 

I Ml ? Uii JaiiLj ^>»jJ jl jls£ l*JiP 4 *5b» 4 IM> ¥ jl ty Jjy ouS^ 

c J*jj c ^>-i liL*-l jlj ( IJj*- <o^i SMjL ftLil ( J*ii Jl liL>-l 

^ f ** ✓ ' » 

tA*J 4 djlp £l*hM Jj IajL-x 4^>- jjj o*j US’* <^JUl ^JaaII jl ? AiJI jjJ t*lx gii f-LJ-Nl 

jJUdl jl y*Ua3l . ^1* ObajNl 0^1*5" 0%*5^il tjlMP y 5.JU.1»w» ^JUllI ^Jp LjjJj jl . A-*i M 

. ijL*- jl dJL>- 4 If^u V oblp <JI l^yw LS”* ^Jl jUiNl -Jp ojJUJl y> 

4^ jJl c o^IpI Jjfi " ^wjl jl^^l j^Jaj b jJ ^Jl djJLajl d j> jl iSjt 

|1 . L^— jl! itf)S 4.*..^awll b>jjai* ftLio-l ^ jl^A-l I J> y^. JLpJ . 4 : ../a«Jl lirUjla:^ olSoT pj 

aJU^aJI ^pI^II <jSfjsJl jl . <> jj>w*Jl ^i?lll ^ yi«-il u-i^b»l {_£jJ Ij^*^* jl^Jfl I j> <j^i 

\Sa jl . jjJ-* ii* Ujj flp 5yi*P UjjJaJj Ujj-iJ c3 y«: .» j Ji a^ja ^A.. lal l ^UiiiVl aw 
1 Jo^' ^bp • ctf yk • **0* f* (J^ j- 5 ^ <■ jb^-Nl (J* jMj jW^-l 

^JLaII <iMil^*l ( Jp L^p ^jJI $Jb jU^ jlf*- t I j* y (Jb-J Jl <Jp 

. Silil N c fc iJli , l iJ^L- c gJb* jl t j£sjf jL^A*l IJi/fc jl c y \ jxf&i i . aJUjJI 

Ij^>- c 4. ; .,raP l^^>- y APji sA* Lj-‘l . J^jS^il 4 : ...<a>Jl OjlaJkl ^l yl v-JS^ ^^P ^Jaii I^IU? 

. APyisll 4*Ul Jp v\r4^" oUaJ JaJ l^.U ^ Jj^ <Jp Sj^li 1*>U- 4 J& jl 

4l.^T« 5jy \+p 4j..^P C>UI g OUoLiJ C 4 »jL*-5" 0*ApIa» Jl OLmX*JI « j-i /^oCj 
g \c > " *y?J* *> ^i>-l^ Jl^» 1^1 t ^W»S* li* . ^; < 4»wl l 

jl A^ysAwJI aJjLI ( JUlil ) g ^ jjl U . L j*^>0 4, : ..^awll lib^>- jl . 4 ; ,./awJl UL^>- 

? ^jij ^1 j ^>* iii ^ ^1 — aas^ 

-btflj i) <^l 4 ija>-!^il j| : y y»\j «— >1 yr 0| 

Aa^ll g\j o^sj ^Jlx^l U-UPj . «iJLfii| ^*. <uc^l (^JUl lJ>j 4 mJjLI JIa 1 w*I um^ 4 ^jJI 4 

U- |1 Uil £ri*i t ^-waj Jl jy <^l 4 <j4iU-l J~>*— J <la^- yj . J*W jl Jj 

yyi I <Jp bij Ja>-^/l 0 jj-ho)I . Ljajl j£> Ji X^a \ ^11 jNl A>-ldl obl^L*Nl j V l JL a -. y~\ 

.4Wfaft JlJ^y-tj 

Jl^ . Ijbf W*j>- jl^* jUi-l . jL>- ^jJ Jl^ JLiJ . JaJ5i 5Jl lfl5" c— J aJLjJI «j> jl 
jl . ^pj ^ <^»jU>-1 4 J^l Jl jl t jl . 4. L> ^.»J ^Jpj 4 ^jU-l 

b^i^-l {£y*~** g O JJUa; jNl Li5sJ . AjU^J! j U l>w>lj ^]a^ £ y*j^ r^ 1 3 j^j 
I J — z^ lj A^ w j Ij t^AJ^ll jl , jNl op (^«lll <— ol^*l Jj^ to n j jl . iS^y A jM^awll 

f ^ ^ ^ 

Aia>JJl lilij g Ai^ . <~J6 X*Pjt Ail J^ljjt yu io jl jy I J-»>" l^ljjl jl . ®l/* g A— *iJ ^--jlji 



(Jj c a^a> X^9j aJ^P J A*~ij ^W?l Jj t oljll -u-i! IJUajIj -Uj ^ 

. dljil cj A*-~a) -L/3) jU- *Ai X*aj <J A^*^ X*pj ^jP 

— « » * * 

A»r\y i[/> . y*-ij U-UP j^SJj lilil yuSJ . 4*^ii ( Jp ^PjcJ Aj'l/ Oijjjj UJ IJla jl 

^ jju-i ja j* ? ** ^ ^jji d.jU-1 u • y u f i cji <, j*Sii ^ » : UUJj <_£ ^>-1 

• # # ^ 

j *A aJj (jl l» J p (j^ I j*JL- <iXl j ^J-%pl AjI . *5^5*" ? «»A> 

« * 

Sy^j ^jL^oa tjpr Ail . JLit* ^L*-T ti£yr {j* £j^*l IJL* <jl . A«.<^*Jl aJLsL-I 

. A-iiU j|jL>- ^jA iu>- u-j^i Ajl£«j t A j . ^aJ I A-ii-i { y*^P 0 (J AUy«^ Olji 

L» A-^JjjJl y LiU ^ *>(t» ilLfli . aJ^JLJI yUiL.1 ^jA 0-b Jp U-Ijil Aj yJLji b jU4 jl 

J>j.dl Ol jA-jj . 4_JteM dJL/b A-Jbtf Jj-Xaj <^1 4 ...yftwll A-jiM U»j>0 

©jy*jM ^^JU) bull . ^>"^1 A..«,a*)l b jtaHj AjbU ©.iA jv A <4 .,A>w* Ol^J ^ A*U?jjJl 

. ^Ja U w V jl AjLsM JaIJLi© jl ^JpJ-jdl 

li jl jA-J *f 4»^ll ©Af> ©jy%jt-l ^jjL . «w^Ul A gy JLJ 

« ^ I ^ 

Jl>l jy Jyi jl A5f^j»\J Ij^- oUjflJl oy ^ l^lwP J aJ^*I jlJL^ aaUa 

. JjcuIJ aJULI Ja^ ©UaU 

* * » 

AjH' twJ^pAi J . J^iJlii «JlA 0*4 AjI^ ^-4J ^ ^Jl A-l^usJl Sy^Jl jl 

iiJJ^ ,y tyr *j \ . JjaJI UJJ 7 ^11 5JLJLJI J>)» y»j methylamine uy*>W* 


• O^i OVjj_y>r 



rn 



y c vUi* J^- 5 * U* <y ty* ‘ 

^ t (Jilc* * \ ^wj.aldolazes oljVydVl Ji* * i-^II jJLjU J»LiJ <J <^AJI 
* Jli l»U 4J*P C oHJ (j>«Ul jl^Arl jV C ^A*l 

^ gj-jjjjJl «— >LJl * < J*>JtJ <~.s<a*Jl A-ljl-l I 4 jIjl>-I ^lyJ JLfjII jl 

O^ J UP UjpU Ua>- jw»-j^J-il Uji ( j£-io . c^LJl iJUfc ^JjJJl Jji-Jb * iS'^ > ~\ 

cju^i J*jJl jU i ( N ) jyrjyJl 0& litt . *zi- jl JoiU |j> Jy (j^r-jjbJi jj^ij t J*AJI 
JjJJi jiU^ jl Jbu yM JUliV jJiaJJ 4 ^JaSJI Jy-i <S^ ^UiLl U> >^ ^ Jy^jU 

. cyU! 


UV* »k 3 i\-^ o^ o*j NH2 o\«.;Wi.^»<^\ ’. Oky^S* oN-*'! 



c ♦— ;Ul £* Uajl 04^ ^Jd-Ul jU 4 ^JLpUII JojU C-^- ( N ) jy*-jjUI iji C+& lil l»l 

^JjO Jl^j jlJJy-jJl jUaj^JaJl L-* jJUU i UtdL jl Jbu t-^Ul jJUj <. <^jX^a ^+* < a < f 

Jais4 I JpVI > yi ( aUp\j ) £JU* . jVl ^ fly U Jp JT . «_AJl Jii £• ( ^UiLl I 
lil U y*j ^ Jf jl ? jil ^jjl Ui . c-jUI jU» < Ji-Sfl 1 yl . Uyi* c^Ul 
. Jui^il -Li ^ dlfcl,! jl ? ^l Ui ^ ut (SJ Vl . yJLL-J V jt yAs^J CjT 

Y > Y 



• aJL^uJLI <u jit 

«u * y Aj’jdU \ l:M~> Lcjj * y^jy* Jlu j wwp (^^U ,, l o^jbJI LjI^ 

. -Lt yjl oLwaJl aJU JiC j+jaj *V Oul^Jl JajaJaJ^ pi ^t*s*w» . 4..-i» cJjJ' Oji^aibi* joLi>- 

OljjJlj 1^1 . ijai ^ Ayia»fa>tJl Laj-ilc Jjs^" ^ijJ»»l ^1 Ujj lil L^J 

. 4.../awll LlUjJi> Cn,;^ ^Jl 

« « 
o» <Ui . <ipU^il iiubhjLi Uw* <Ua)I £• outil a jjJl JpU; 0£* JjJlwajl ^ <U«J I J>-1 
* * * 

J-*/ *b- o« <Uiii cjI>J l c **> Ji 3j JJl cJlT jJ , c3y..^H y+-ie U* 4j^» <U>j 

l-U 01 . NH ^Jii JaaJI *3^^ W 1 ^ b^ • V* JJai- ddi 

t t 2 <K *> 

^ u^> j*~p OytL> 4 OliUl lili<* Ulc A^io 

. tfdt* JJ* </" 4.^11 UJsM cj ^iiU 

jJU ( j^Jj . aJ1j^ 5^ a jAi U-* <£*?*5ll<» Olji £jisA4 Ifi* JT . iij J)9 OlbjJrl 0^ 

dJ# I j\s5 jl loUf JL5>1 <S yi)l C-^v-^1 ^)j . *<£jA-l iaaT-4 V <_£ jill a jjh pi 

4jjJDI AJbj£?\ a Oy^auj Ju^l JLaj 4 ^ ^>*—Jl J^OJ . 0 U >-1 O V jl C.Aij ^-1 

IjJLjw 01 . i^JyiJl p«rW^ y* 01 a y-Vl ^Uiap-l jJp- 01 * JxaU . jv^ll UU y* 

01^ ^ Cf* b* • V - *^ <li>*JJl 4^ ]£ 1 jl (jy^ - ^ L? 

. jjii~~il Ajjl^ ^b^wl <J ^iaJU jIjL^Ij 1«X^ wl>*lj 

. a-U-Ull aijfc ^ jyt-^aJl Uiil* Juto Nj 

ytyj** 0ljj& U-Up jdLsai> OlAsj-y N ( H ) <)j* 01 : J y* j>~ 1 

L»1 . Qy 01 j^^* l-^lj U / Jj jUl aly U JS^ 0l Jj . tifj*- 

^ i*JLU ajiJl 01 . u£y ^- 1 <i»>*A3l a-U . 0l/»-l*s«J *50 ^^^luiil l A^0a>- 

aiyU J -^ 1 ^ 5^0 . ^J^l vl.J^il ^ Jyrjj-i-il a-<w!>j AjjJ> <«iJ <hi < 3 jJLw» 

^ I 

• c r , Ml Jj^ < 1*^1 ^ 0 l jyt, saJI vl-Iill ^Jp- 

«• 4 
. uii CJjil 4 ^ — U* 0 U > «w »j <wjLU r«-wa^ ^Lil ^c* clJLtU Jp-lia 01 AaJ 

ji i—jUl iiJLc 01 . Ajulil 5j JJl £* cJU-Uj 01 JLm ijaiU 0 -V>* L* Ulc 4 (_^ ^>-1 y ( iJlAj 

SjLiVl a-li 4 JUiiVl ^ j+S+~5 aJjI-I 00 l >jiU ^Ul 015^ U1 0^/lj . Aipljx* Owaj 

yly oli ajl^l <iU 4 l >-jjl» Jl^ U ^Lil 01 <jl j&- JS\ jl 0yj!>*^ ( J-j5i— 1 UU . jj^f Pj;-^ 

. Ij*'* ^xJl 4*m^m11 <SLiJl 4*J Jlp 

yljJ OB ajLil jjO^I Q ^y s OwJ l 00 ULl* *— >Ul PIT li| U1 

jjp 4 lij-XJ 4 jl dUU- 1 j-A pi ? U^O . \^J* A_*ja i J> ^1 AjjS^U A-ysOiJl JU^iLl 

r^r 



. *-<>x-«-« C-AjA^* A*-yM 



Os 2 ****} ^ 0£* il-l i U 01 Uj . «:yijNl jjl ^uai 01 c ylyll <^1 4-s^ 0l J-S^Il ^Jp 01 . LlLSj 

# ^ l 

*-->101 Oli c *-->L)l £• JpLOI Oij ( 1 c— «J!- c jJUaJ ^1 jl 4 OjJL-^>l Uj ^Jl 4_x*ill qjJJIS’* ) 
t JaO Oil jjj . jl>-1j oij (j i j£-L c U/» ^yi- ( 1** V" 4 4 _JxaJ1T ) 

J-S^i 01 ^ ^Lii oIj^aJ ^^kli J-JUJl 1JL ^ jwJbj • jjl^rl 0 j*- * a* M 4 JaL* N^ 
0 0 
Ia>- J-S*yJl N OJii 4 4 — aJ Oijll <J ylyJl *Laa>*-> 5jL0|j yly) 1 aJIp pjL>| Ia* 

^1 Oy^U- L-J Oyj^Nl ON ? lili ( JL«j (3jJL ; ./ill i ^jJl <1x01 X*p\ ^ ) UL $.^0 

. Ol^l Li A <j Lyl 4 LwaOl 0JL*jJai* <j j ^-Jx * ^a>- 
>V oli jl yXAS^JL/* yly oli PjLM 4 <U>- ^Jp 4 OLa 0l iJx^-'St* jU£ 01 J-S^jJl ^Jp 01 

f # f I 

4Jl c-jfc . SJ£^1 £liy ja l Ajss- pjtiNl ^ a J*i* 01 -V^J « OiJi jli£ 01 y* <ip l* JT 01 . JIp 
. JpNI jA *>%ii jywOl ^isll JjOJI 0l <^1 4 ^j^A- 1 ^yi* v *^1 Olj 4 ^D1 ylyJl Jx>-N 

OiiLl jjl J-^x» ^>- pljyll OLLL ^7 ^ 4 J lLai>w* 1 yly ix>-N JLi OS* 

. ^JjONl o«o OHl 1«1 a 01 4 jywaJl 

4jL>Nl aJL^* 1 (^1*7 oNlj . jj IjL^pI 01 4 ^ 1 4 Jx>-ji i^i L-i 0U Oli jl IJLa Jx>-N 

<-li 4-5^^! I ol.jaOl IjUai 4 2jaL>-*!ALl L>j-L>- jy 4 JiO lyl I Jy«0l ^y* j > *1 Ly 1 ^«a> 

« 0 0 0 — 

^ i^ . 0<Aj 4^1 0jLS*Nl 4]a>-^C» Lli OK"* -Ail . lOl -Xj-XiP ^yxlxj ^i*Jgp *JlJ 

. l^Jx^Jj N ol ij \ j>- Lajl OlT Jij . J^il oiyll OJJi 4 ^ 4ja^-tAil ^ e> j£ JL* -y 

0JL*jJai* 4 _<La>- -jA (.jpt y ^Jl 0 y»Qall 4-xJ>»03 IaLsJI < J»-S^)1 yj ^ lil OJL^ liL*j 


X ^ 1 



iJLtfVl iiiU Ol \ cL>A£ N JJ-LP . oil Ip ja ^LiVl vijJL" J4£ Ail c-Jk ? ' 

J aii^s jywail gjlill ^jJl 01 <^1 . ^sAmJI cJuUt aa? Nj IaI^A ^Jp *<JIaJI Ly— Ja** 4 ^ 

. 1^-1^* ^Jjajj <iL-Jl <UcO^ 



yljlil IjJUa* A-iiU ^w» ^i\jj JjJLP aJ^ . LiUljl aJ Cy.****^ ^jjjJl A-*w»y ^Jp Jb*-I Ol 

a;^ : l*iA ij y^*“! a^UM ^a tiJJU . aLa*J 1 A ^Jp a-UO ^ ju ^ y^i. <^a !1 ^jj^ll 

Js^j JT <^aji iiy»ii oi . s^ijVi JaaI ^y*£Ji vWl^ fA^ww 

.^</jl*Aitil.3>l 

A-lal-l Ol gj*j Ulaj . JIp yly oli 5j! I £*-~j I Ail **_— a . JL$M J-SjJI Ol 

^Y* Ia*» ui^ jja 1«Aa Ol ? CJ¥j* 1**“ ~ ~ 4 5-ilj 3 \jA ( C-^)Lil ) c. - ».lpl 

^A 3jysAA.ll 3 All dAA Ol . ^Ull ylydlj |*-l**Jl A>-1 OiiJ AsAjUll i-ilill SjLiVl ,ju ^jaaJ <^aJ 1 y*j3L 

I # # » 

IAa ^1 jjA-sA f-l** 1 tj <^lj lA->- Ol Or^J * ^c*teJl Or* is^^ - iyj y* 

^ \ A.sssAw.11 Ul*jjsL> Sj>lp A-J ^AJl jOLJI jA IAa Ol £• t A^-l 

jjA^sA?*** . tlol^-l y* IAj^ Oy^-^ Oy Sjy-sAAll A-i*)]l 3All dJLA Ol £jljil 

i^JaJui] A^-lj ^j*Sj A^L^y IAjA£ Ja>-p ^l*Jl ylydl Ol il . jS*Aj A>-y V ^lill ciol^-l 

ii y ^|a ? <syLll tj jJjAJI t*AiP 4 J^Vl <J^oU“! ^ *iln> <0->A>- ^aJI U ^j^lj . AjjS*^ll JL^sOaJI 
C «Ui)l ol JOu V U1 jlpl Ja f t ? J-TjJl ^11 ^Sfl JU1I yljiil 3jSf jUtl Lli U-^A. V UI 

* « I « ^ * 

<-«>l-Jl c IjI U* 1 ^ I jA <_->ljA-l‘0l c r >.s > i.n,ll ? ^yuk>%lA J> \y Oli 3jL I jy^ Ifr - ** 
^ ** * 

AAji^-l ^ v^l-Jl c <Jaf AsaIj jl^P t Jr^ 4 LajI j&j t 

. itllili 

? V->*a 3I J^LiJl lAp uAj^ai Ol iO^I (/‘ri tell . J j^pl Lto Ji O^lj 

cyl^-l ? Ia>-Ij UjI>- OUjI^-1 Oj^j c ^1*# c lill ? 0yAl^-l Aa Oy a>- y Ol tell 

IJtA OjAj . oVl jyf l**^ U^saIj c dj^-l S^ljNl oJljl y--l OUil^-l OIAa «0^a>- ji ; 

AiS^Li ^p c <*|yull y*lj^l aj 1 j> 1 s**NIj aOI Ul^ - " l^J c Oy^^J c jysAAll ^*j3l ( J-^La 1I 

. o^Jl <s»a; ^ ^jl>l jjidl 

Ol jOt* 01 j^I>- ^A^ *&• ^ u'J • cyUlj ^aJI oy ^I^Ia^I <^>jA>- <^aJI a-JLI ol 

» t * * ^ * . 

Ol ^gjfl****! ^js—. ^ l 0| . liA IwwJJ ^* 1 jAJ 1 yjl Jl Ipy 0^ cJyAi l)I y* 1*^£ . y_^>^A>«jLl O^l^te 

^ 

tej* • AJlill 0 V ( | ^* - ljl*^j ASjP^ iiy«o LlA <il . j As d J l ^»jll ^_L0l l-L* <UL^j Ol ( * ) 

* * t 

UJ? JaALi oXI . 250 yly v^' 0 <*!)* ^ 1^ OjA^I o> Oj^J a-jI <JS" ^ I c.bi) 

• I t-A^-l JaAl y» OjiJly^* oy** J Oy «Ai! Ajlill y» w-aI^I; 01 . UaI ^ j>-l Wj-^l 
















Aj jl , dULc li, .^b^jlb ^JULTj ul . ^L«ai 4^1S"' i i Ula i_ a ^1 

01 . <~>U1 JjaJ! <^Aib ^ cM 4 * y~*~~i l 01 J-» y ^ jb*>-Nl 1 i>j . ONl ljLs>-t 

y fj-jb t Ajl ij . U Sj3 *^Jl y*** J]aj a^ 3 4 *UUl lif- j*Zi J^ai I ^JUtU 

Ia I«1aj . IpJ ^\jjs^m ^jjJl y* <j\4j ^OP aJL>- ^ Ajj^i <J \y b c 5jlt» aJI>- ^ bj_UP d^y-j 
Ja>«]j 01 CjX ' jb>- Jljj U aL^lb . <» J-aisLI Jj jJl j Cf' 

0 0 0 00 ^ 

0*>L*li) ^»jJl jJLJl JLiw? jjp l dJUh J^llJl 3X* OjJL* . Ol j\ C-UJJI Jby H (Jji Ow*j 

^ ^bJ^I aJL>- (j j LJ^LjaP OJl^" , A« v ^aP ^Ua>- Q-A++* US^ c Obj../a«ll 

. aJ A » yu <^jjl ^J^-iJbj 3L>mJJ |*^Jl 0j . <J^W2P djLil I^jUwiI 

• **)/$ •" P •j-M U*3 • <*>' biaJ ^UjNl 

i Ji**Nl JlJJUP 0 j& JjJlII <*J 0} . jft y Ob 5jl JaJ- 0* J-S^Jl Ol v_Jb 

36 J # ^ 

aI»^>JU <Lfw9j3l c^*b Uj c ^JJl ( j£jujjj H <L»w»} Ji>Jb iS y~\ *yj . tbabl JOy v-jLII AJLbu» 
0 ys A*Jl b*l . ^pNl jl ^Jji**Nl AZ«J C^ilS** £.1^** l l^-bi L*Jp «i?*-b 0|i 

t Otj 01 j* jUiU 0| . Ob ^ n^ a II *.^aJJI jjiJj aJjLI ^ Lip ojjJU Jl>-Li 

. t* JbwUtJL* «Aajl> 

ol ? jW^*^ l*bfc JL>-jj ^Ij ? ^Ul jl^A-1 t* . bL-i Ajtsibil dJUh LUpI lu^J 

aj j>i*~]\ iuJ^jl Jjii Ujlp a^ju <^jJl t^tJl OlS^ br^i jb^-1 b*l . aJ bJL^ 0l^> N !! y* 

. JL^-jl 01 Oji>-l *yry < b! I 01 . bJli *yr_£ bupj y 01 . I bl I 


? 3p\j oljiJI Ja : « lit dj SjJUl 

zyry <Jl bi/- b Lr J jb^^' 1*U ^ . jb^-l ^^II . bl^- yl ^j£ 01 

• IJbkj ) jb£ 01 ( J-»j . bJ^Ji Lo t ol^l bJi y b-Jb jLi>- 1 Ajl . 3^U UJL- 

jO?L>- . i *1 Ua ^ jbbl ) ^ Jj Oi-0»jbo 0s4*-j b |i Uit Ois" ( <^1 a-sJ 01 JJ 

. Ayy&\ U i A±\ <i U J jflT JiJl . « JiJl I A^l 

* * * * i 

iy u£yr f-j*y Ois*^ ) byi* b^«^ UaU- Ia 4 Jaj^j Ajl ^Jb ^b dj^tbl A J l 01 

: bjJui y\j y*} . ^ A lAji 0j*m3aJI 3jI>1 ) L *y~£- ( jyw? 

-i>- C~lK^ aJ y*At- SjUJ jJp ^jy l)1j IJLst- Uy-oiJ 0i U*iai«-I iJULc LT* ^ 

(^U ^jty^S Jxlij l Aji U iX^OJ ( ^3^ N (iJUi 01 Vl . . 1} jAA A ~*y£ AijU- 

AJwijl o[jJiJl y 5ji AjI ^ $j> OjJji ^Jl* ) a^JLI SJ^-Ull < i Aj,+£}\ y 

£a?4j *~AyS A*^i» ^1 yZJ O' *--£ ^ ^JpljJl ^UaiNl 0l b> • ( ®*^“^*ll 

• [ ^ ] yry £b **y>y *sy* 



a— ^ jl jL-oVl ^ : J a: ..o ( Ja ? ojjUll dJ> a» ^J uJl oLjjL^JI <iJLLsjc 

5jJ-5ll «J> jfr^Ldl jl 0 SjAA XyyS* OUjJjtjC 

\1a jb* jaj . ^ply Ajlyi jvj JSi" j^a*JI jv coupling 0lj3l U ju N «.^>- y 
• jl ^b jl a Sjj*il A_w*l^J -1 ^y £jj 0 ^L >0 jl jl^Vl 

dj~*a*l\ Sjttl Jjjj i*jAA <jjA SLi j& v^yjail J-JjJl jl j3*>U (J.., <a a 7 giy Jf 
li l yj iJU* jl jS’UiJ jl c-A s jl jjN I IJUb Ji* JpL-^I ^£jC c-a-^* ijjJli b-s^ bjOji 

* electrodes aJIjjj&I ^jL-iL SjliNl l^USb aaj^ .. aJj*I SbS it. il/ 

Ajjj^ o|f1 ^3' ) j^aJl A^a.^a. » ull *lj^\l li^- lij ^3i$b dl3i jr 4 J»l bJlP jl jAUaJl 
. 1 >j^p a^IsaII SjIj’VI AjLU uyj JSbv* JUiiVl j^joil ilSi i ( axon hillochs 
£T iji*l ^ AjJblail ijUbl (Jl i Oli ^ .., ^ wJl S_*ipt Ljwy 9j^>-jil t ob-J1 aJL* fr*** jj 

frlj&Nl y-i? J-Lj 4+jL>0**A\ Olij../iW. 1 l y <P yC- (Jj (J^jy^l 

jj*-^*Jl Ajl . a 3 (j-J ? A*jy jjl . Aj^ll £jb' All 4 J*i <jA>b jU^ - 

jr 4 -^ •jv 4 ^ bV <-? J- 4 ^ s£r^ jr 4 ^ J- 4 ^’ ^ b[ • 4 — *> 

Oj JJl Ajl . 0 j; .'* m ^ 1 jl^^ a JIaII 5 AjI^“ ^ j 1 ^ fc,, * , ^ aJUUII SjjJl Ajb j^« ^w Jl 

J^LiJl J^l ^ .j a ll ^ AaJJ-I J j>J A-i^P ^PjJl jl . i) (iXUj l^-jii Ji>Jb Lpljjl 

• a*^- ^ Ajl . ^ jv>- itX c 1 ! Ail . j^ailjJI 

0 t < 

Uj (^^3l i y bljpl {£ oU^^aaJI j| . ijj yjaib t c$j***^^ ^J^-b (^^3^ jl 

0 0 « 

V. <. be* 1^15" C l^l . "^Up (^Pj JT J jl (j^» b» llU* (J-Jj . ol jLU «OP 

Ajl . A~*iJ Jk>Jb jl a^» : X^a (J-^p JT ^ j^«3lI <Jj • eJ^ljb>v^l a31Sj 

jjybt JL >-1 | j^Jaj I . Jj»ljjl ^iJl cic 1 ! i y~¥& tS AiJi>- ia>jj i y^ OA ajLap- 

. Ij jJiJl (_$ jl^JLl ^ AA*A>- frj-iJ (^Pj3l jl . ^>-biil j«Jl ij^Jjl-l jJJ jj ^jUAjAJ-l 

. aL /»«11 j y m ^\ jOaj jVl . a! jajJl jJ£z jb j j^aaJI jh>-\ jNl 

aJUJI SjNl Ji>«jb l| jaw; { J^iJl y oljLL* «UP c illi jl j yA *. Il iJlA ^ c iibA jlS^ lCj 
AjL*J- JT ^3lj i y (^31 J^aa 31 t J^i*31 oJjk jl . Ajai^dl oj'i/l l^ ja w jj 

^ # # «> —44 

. *lk> »isA* U* L^iT t OU>-Vl (J p-AO_j>- jJ Ajl jiPj J* ^ 

U* | 1 J^iaJl aJ> JT jl . AiJi>*5^ CJl «ly U jl~>-l ^jJ iiJbp <--» jj ^[^1? 

yl*jbl ^jv frU3 (^“jl^ <— A^l>- jyj Uj^pj . i aj )S^L l (iJWjL^iw-l a31Sj i l^l . jJIap 

(JpVl Ip jaw; i L?l^-i»P j*Vja£ aJa^JI J^a* 3I «JlA jli 4 Ob i^aAil 

. ( ^yi Uj jl ) JmaJh jjup 4 ^iUJi ^iwi jjiip vi . j^Sii j j^ Vi 

. ^pj *5b)l ^ bj»j>- 4 AiyJl ^ jp ^ <SLj (J^-^j t LJIj-isP Jl>- Jj U-lp 4 J ^£*31 « jla jl 
^jlji JP 3^J Aj( AjjJ jJLpj jt jy ^ 4 4 ^^ U uiyj db^AP jli IJLa Jpj 


T ^ A 





\> y.\ftb \ ^\ VjuJkaiN 0«£o ->* % 






^i*i\ ^>4 j ^\»i\ Q\ : VlHA "ftA>\-L> Aju .VAjAP II ^*p j\jf-\l ^Wl '. Ou tf- jyp 

. JbAar A>-*|\ ^KaP ^ r p'» Ajj Lam, A^p y Ajji ^yiP ft At- Ap-^i\ 





. fr^< A*\ij ^ 1.0^ jS- 0\>A t J> yuM Ajji ^yP 



T Y * 



. ( C--lSwJl ) i jjr blliM ^b# ^4; i^J^jJL- Ol . JaiJl <^1 *iipjji 

i 1 * 15 " l^Jl ^«./a 7 jl jJLLp 0£" c uJJjiP ^Uj jl jJdLp OS'* l>frl]al*l ^JbCJ olJb U-U*i 

^•Xll j^-*Jfl ^ 1^1 ^Jpj t ^J-A^Nl jl l *A^N 'bf 

. ^jp/^I lyb Ojljsll IjiU i CJl ) 

. i^ljjJI dJU ,i}*ljal«l jy^ * ^rlj-^l <— - 5 y • y^l * CJl I . Jj Jj>- ^ <iJb£) 

<Jb- ^ Q..:^ . viipJLj tibiJU Jl^-l jl ijjJlj OK"* bJLP jK" <J*S £ .Aj 

C->y-pl . ^jj\^j ol Jj Jj . <-~£ y yu N C..:^ . ^sp 4 4 _*a> 

. b cJlJUi*sJ ^ ©U*^* ^Jl NH 4 -pb cJbs-il Jj JJJ[jj,..,ae- cJK"* . lj-L>- 

l^l c c-jI^/VI O~apl 0 a 7 . a^L-\^» Sjli* . IfiP OJjjI ^ NH cJj*Aj 

. C-j j> Jj c. 1 Sli^All Jju jjPj La 7 <J1jj b jtT” Ol . Lo 

t i jc^J,l JSj JS" • *a£*11 j[r*^ J* *■— * <Ji J**i J^J tf ^ 

jr cJ>jPj . b^-j Ua**»j N <ub» blj A^yJu* bl .iVu>- ^jj/b/1 C*J^ . kil£*l t jb>-l f 

Ol Oj \>>1 JLaI . Q.b> C- 3 l k . C-^P C-jl ( C C-jl I . [y^P b 

. j&\ ip j~»j' *,lJL*-Ai Q.l^pl jl ^>-Nl Ojajswul jl C-iij 7 -LaJ . \l~S* ^JaaJ 

JS^ 01 . ^il JU^ 4j\* , cs & *1 • j* (/t>* ,Jjk 

0^1 ^lk» ULp oNb-1 ol . ill>- 4 jjJ (Jbil 

O^-Jjjbl (Jji ( Jji^il jcJU-1 <lb“ ^ Olyr y* o-t>-lj JS^ i Ol;jJi y Ol^LU 

. JJ (Jbt-^jl Or* ^ i>-ljUjl J^d J/^ 

( j^Jj . I lJL>»lj ^Sp ) Uj^- JLa) . ij; JUl 0 Xi--b-^>-L A^jj! sZJbjt L- Jaj y 0 -i^j 

obji* cJK"* . 3 y 1^ t c oju jp Jjip 1 li cJl ol^^l dJJj JS^ |*-J 01 JUj 
# * * _ * . 

ijji Jjip UiJ^ ^lj ^P LJljJLP b*>~ b» ^JxJU Ja>-^ji CJlT i <Ji~>jJj Jj | J^jbSl ) 

• ®”^ > * (J* 


? Jpe d*ry. jA : J^)' J^-' j* ^jj *^-'j J^-l j* J^J' 

i ^jjbll OjJ-i ^ (^>-LJlj Jl i-^UAP^l ^lj ^- 1 W.Penfield j*^j «— A-i^l «aa) 

j*m i 4 j\^ ^ JU Jij . JL«Jrl -l>-lj Ol^v* <1 Jjbil Ol oNl>- ©A*J ibLi i*<-lji JtA>- 
. C cpL^P^I p-4-aJ ^1 jiil 0l^« <1 jl y>\ j* 1 Ol I I ^a*\\ 

^ ^1 J* jk c t 



olyll Lo J 4il . jl^» JS" J J3 aJ 1 Ol jJLj 

jr 4^y <Jl . ^jlijsill ^LJil j *>L- JS" J v^U *i — tUapVi y L*j f U»*Jlj 0 *>Lu2a)Ij 

Ox 0J . <>ji Jyp S-xp iJ ijic J^xll Jp yli JSp 4jl . ^LU; Jl nh ^ t «.^ 

# * * * 2 t 
J la . t . ;7 l^l . Olf^C 1 ! AjjAJI JyuJl 0| . Ijyai* UJjt Uy AjjJJI JyaJl Otay»j JL>-jVl JiUJl 

N l l^ljLi^l jjOj Nj . ol^c^l tjy jLi^-Nl Lo ^ J*UiJ . ^1 jJuilSw* <_£ y.~* 

Ui c-»Ul j^i <ii*i U JjUJI Jaa» U-Lpj- . dXc jM j£p 4j ^JL J*i JT 01 . Jc2- ,jy 

. U-jii* Ja^-ji 

4^*i)l JyaJl £• J J»l*^ J 4ij*iil <J?la^-l £• L?Ju* J*l<Cj N Ji*Jl Ol 

-lai^S" J*ju JyaJl ly.i£l ^Jl OljLl>-Nlj ji>* Jj OK" U £• JUJjwilb J»Uij t Jaii 

JL>-jNl JiJlj . ^»UNl tw-wCll ^jiJl Ja*il ( (Sjl I *— «a£ll 43j\aa Jli* yi . oUjJL* 

. <JaJ*Ul i^-Ul JynJl ( jw* l^jaasll ^1 ^^xil jy*0 J JT 

J-£» < (J^s <jl . <La& £w» «A>“j^l J-A*Jl J>0 JyUJl 4- j jai l ll U JT 
<cjJ olj>>- Jl Sjoji^-1 JaaJI Jy= LJl J*ay . 3-i>-lj ( aJUp i <, <*i^ll 

* * ^ ^ W^“ ^ NH (^ ^ O j; « ^wH jUx-i»l Jl>* . obUll 

Oli Ij^aj . Qy^aall JUcui*'^ jl (^^^1 4ja^^C*J 

* * , * 
tjp\j . *) a>«L .* U jUu ^Jp j^U j0> 01 1* s-j Lu*^ 0^>j ^y^-iJl iJ^L- 

|*-^ylljj 4 ylyil «jl^>J s-r-^j yi ^=J^J W^y OlS** ^jJl ^Ijil J^l I 0l» 

. i ft uJNi ji aJp cjit u > jjL- 4-LaJi yuJi ok>i ou ^i Jp f> ^uSni 

ijj *i3l Jy*Jl JT c -L>-lj cJj (J t O^i ol y -i>jNl Ji*il ^Jl 5-u?-jJt <i j^-\ 01 

^Pj <^1 (jwj «L>-ljJl J^aJI <j\j 4>w>lj -I?- y Nj . U 4*^ij C-ijJl ^ O^i N Olj 

^jjJUol^jl <Aj ^Joj LiL^jii 4jl . ^1^* ^0>y aJ { j~0 Ji*)l 01 <Jl <ij^~ 1 <-■;■** -2yjJ . J-^l 

01 tfiU.1 J^aill y JjNl 3>iJl ^ J^JJLI OiW ijdll iijUU OlJ^y j*JdJl 

y OlS" 0>p“jil <^1 Uii 01 Jp 1 yU JxUajl y if\ J>J |lj . ^.U 4^y LaX 4 J-^l; Jb 

t^..«i^il 4^1; JL>-lj JS" OKj j-Lj y^l OK" . <~Jl» ^JLidl 4^-jJl Oljy liK" L y lS" Ol ^ ( oJJill 

. Jai* ^Jip 1 <y- OK" l»y * Ol jl t 

* < « ^ . 

Vi * Jl y Nl Ol ^p lyli ^Pj jl Oyj 3 y^ll «Aa COK" lil 

£~^aJ ^*iil tiy-*il 4 4^ jiil L^y-^1 y Ol ^j£jC 30jA>- 151 J^l Ol 4^1 . JaP ^lOJjl 0^*1 

. 4a»lj Uu> 3 ywall <JLai»l 4J 

I ^ I 

01 yy 4 Oyyo- 4 ^^ J **[; Jj*^l J-^ill J 4^0il 4 jVr OUyr 01 

jjjadl Jp Jyil 4ijJ&- iiL>l C-jK" a jwaX ^*^>0 <jb c. Jl Ol — AjJalJl 3iljNl 

TTY 



j* ^ i I throwbach J— b 1 <£ ^**31 schizophrenia fUaiJI 0? j!* ju*- 0l If . 

Ji*Jl > JUajrt yfc OS" . I Sa*JJ I \y~£\ ai V jZ~h J& ^ Jl^aJI oUi£ 

? y b Ob-jNl pbJI JUaaJI cioU- <1)1 S** ? 5JUJL*ll J^S*Jl» ( a>-jNl 

aJ O^t ai CJ^ jjib Ol»j ? ..<aP ON ct;3l^-l IJl* 4 ^Ip cJ>Nl Aj^C JL* 4 ( Jjfc 

l» y j>U ^aJl cA> v^ n ai) . d»a»- j> ti> 01 ^^1*1 ? UUiil oljJ £• jjJj 01 jbl y lf*jL 

# ^ i ^ § 

4j L 4 » - ^ 0, J»3»j <«— 1j*JLaJ (^t*i y* 01 ^^^***>-^1 £j* 0^3 \yy*&\ 

iiU- ^ j*3 < ^ ^ 1 j/* ^ Jj' ^yy ^ •& 

^ 4 iJUul ^yy aii . i bt ^i)l lit i : (**j\j£t-\ oW ail . jb)l ^L*l 4 _<jIj ^J! 3 jJa^-\j jy~* 
4 UU . j^Uaij ^jlJI Iju C-Jpi Jjb a^»j . ^yy am! o j-/> 0! 4 a3L*p! 

4 j&^y* 4 ^ Mi** I i2jL*A£" ^S^ajt 4 AjjjJI 1 a^jNl ) jy^ L»aiP 

0} . ( iJa^ t_3j— » 1^1 4 jjiiJ N J ) : c-A*-li o-jj ^p 0l p <J p OlS** lit Up- ( Ji** jj\>- 

. 3 jUii j^ap jp jjiJi j| i y~j ( a>-jNi ^ip 1 01 . ^ <Lj>^3 yji 4jb 

^Jjaxil ^Jp i^jUrl c)| ? 3Jba*Jl <) Jfrj 4 *ija£\ dJl* ^p a^-^ 

3a«^Ji la^j . JUpI <L*p (J a^-lj JS^ . J^5 p sap l^aJ ot 

* ^Ap c^; ^Vy* 4 ajIjS"' 

J4^ v^J* Jl JJ y*i c^aJ <j£Ji yf'Jh Ji 

. <*b> Ir’I tl)3i . Ifwlpi iiyJLI y\y\ 4 UdAJ- 

Ay*UJI ^pjii ju^ A^*lsdl j ^SvJ lCj 4 ( J^jC aJLSaII ^L-jNl « J l* catS^ ^ 3 ^ 

L|K" j^-aJl Jai^l U-* * t - , b^ W- 5 j 4>*JJO W** JJi 0^ ^Jl 

4 . Ia* lJlj3Nl Cj\jy**A Sap 4 ^ <A>4 h 1J Law ? y ^ i 

4 ^ S 3 yry a-aIsJI dtfiz 01 a» ^ U)l tyr kJl Uj . oNl>- ^ uJWji y 4 

. aj . x J U .J I Aggy^JI |l Ip 4 *£jX> 4 ^JJl blip ^;.^> olsll pU-jNl »JL* ^y^r • Ua^l Ld>-l3 

a>-jNl JaaJI tJJ Jj ^Jl J^5 a) 1 jj-i \c* J-^a a J> ? U)1 ^ bU 

dyAA Ob b^/ iiJJA b^ ? ^iUl4 ^Jp AjjJ^ JJ^ip 0l ^Jjk ? p^li 4^aJ 

. bjf>wj Uflj j^Ssj 

i^a)l tJJijAP obyA* 0^ 4 >;.i^iwH 4l Ai * ^ J ai * {j^j a^-jNl ^JLLap 01 jy^* 

^Jp^^ ^ {+*&> P 4 < Ja^»L > 01 ^ 43^^01 J> aj . yM y Ua*j <L5iw-> < J^jw 

a>o 4 cJa>- ai < <Ja^-^il t ol Uj 4 oJU4 bi5" . ( 1 ) Jjb-Nl y Aa^L 0 ^ oy.j ( t ) 



JlA < «0*>j ^»1 p 4 Ol c !Al* 4 . JOaP <jJ t /*JLi^j iili j\J 


TTUmUUTtmUUmUUUUmUtUU 

4*JJ |(| 9 Ol lo^ H *— Ip la *1 ■ > * J-P »^ a )l ^jA 

frL*5»l ^P vl*^-Jl J j>* Ol * fj^l jQawll ^ jaIaiI I vl>lO>*V cJ>K* Ail |*Pj c UaLi*j ( | 0>*jNl 
IjA As^il jUs>*N 1 lo> ^p-jjl ^ ijhujiJljj . <^j>*.l aJj^s^p <j 5U>- c j\-&\ i iS j>*1 

, Jl aA ( ^UJJ A*1 w>0*^ j^/bll Ol • L / a l*~~ 4 0^1 4 jj 4 aLoaII Ol |*pj l0> 4 30>*lj 

4 jl aJU Olyl^Ij 4 vl>ljNl 4^1j-i>P la.l^ AaUxII 4 d0> aOI^JLaII aLo L» < <jl 

. AjJlUsJI A-P^tf^ll J*\j)a. II JA J>}C J 4 L-J^ lui ojS'Jl A >;.^ a w)l i4jjkdl Ja>- Jp J^OJ N 

4 4^1 . j^l UL>-1 villi j^pj 4 liL*-l JpNI Jlij^J H Jji 01 Oj^j Jlfr^l 01 

SOP Ol 0^1 v_^A : 0>-lj Jlil J-Sj Jl>- J IJLa ^^1 . ^jlp jjP <^l vl>0^ N 4 J>*T jj-Ai 

. aJIj-IP A«jM aLJL- JT Ja>*L 4 Mi* 4 JjAP aJ^O aIU- 4 J^aJ A»jj JjAP 

: JUl j£iJI Jp %>J11 J-*J1 j-fiaJ 05 . 3,2,1 -f J>J1 oOA jjjj 

«*P' 


3 


TTTiiTTAiiATTitTiAiiTTTiititiiiiTTTiTiiti (ij*li) 

umutmuuuTUumuummunu (ijw») 

ITTATitiiTiTTiTiiTiiTTtATATAiiTTTiTiTiiTT <aj«) 


Ijajl liAj . tjh Ua A^l J^ <£*Ji ^ Ol Aili ^ vl^lill J«-^l~ JJ JjJUaJI Jl^sll Ol 

JaaO^ Ol A^oll J^Ujl Jp 4— *£ . £\>0»jll J ONl j*-aU* J S^lj^jl <j^l • (j-sL^l jA P<jS^ *0^ N 

p Jil | JaaU JaJL* J^JLp <L>S£ , AjjJLII JJ»a 11 Oy !c* <*^0^ oMUa#l Ol <^1 . Law lyOaw; 

tum) 4 iajl y oli (JjOaJI Ol J jAa *jy+P Ol . aUiJLLI jUl y* ^lj Lfjj . | CjI^-^NL 

0 0 
• ( yC ^j- 4 Uiuy 




3 


tttAUTiiiitTittiiAAtttAATItiiiimitUTi (‘J 3 * 11 ) 
munuummummumummm 
ttTAitTlAAiTTAttUAAtTtAATAtAAUTttATUtA t 3 ^') 


Jajl^ll IJL* Jly . ( NUa ^ -*5 I . , j* <-~iJ JLJl ^ jyS*l -X^JU I^IS” Jjioil jl 

. ( I . -Xj-X-’r I I u^-X^j ^~ZjS 




J JjUJl { j& . U* JjAP 3 Jp J 4jl£* ii^U- Jp ^pd*Jl lip J Ul 

Jl i ^b j i (/ oK^U ^pIj i— jLfj . ijiJLat ^L^-l 

iv. I ^ » ->j^j Jy*i Uo^« V* ^ li* jK" Ujj . i jjyill Qj ) Jl t iLLf 

. I 3«bUj 4-Up ) JA LL£ JU JaJ jJl d\ . 4 JLV* 4-pjjJI jj 

£A & J**J— Jl 4*OjX J C <— >jU»Jl Jp Ijili Jyiil JaaJI Oj£> i-A-S" ^ (jJJj J*iJ UuS^ 

UUj . «A»-lj U» US" LU y ^)l UUUl SlUJl dilj t ^JUl JjJ J ^ JL , ^>J Jip 

^iy*l OJpU 4j*^i)l JjA^Jl jl *>U» J» JJlS ? Jl£ll Jai^ll £A Jaj ly Jjf-j 131 U»JL£ 


3 


TTnTTTnTTTTTTUU UUUiUUTTTnTnTntnt (1 j fa || ) 

TTTTTTTTTTTTTTTUiUiiiiiUiUTTTTTTTTTTTTTTT ( 2 J*Ji) 
TTTTTTTTTTTTTTTUUiiiiiUilUTttTTTTTTTTTTTt <3 j&M) 


* * * * * 4 

£jA <5l t V*- 4 ) j| . JJleH lip Ja>wL 'i/ jl Jp Ijjf- L_jaJ Up 

aJ J r* lip J*i . JjJbr iJljU# «Jl yuiu jl Jb . sjX* 4 jj 3 VrW-j U-Ap j>p < i^jjl 1 

lip Jpj ? L^lj~-j ($~^3 Uj* JU*I ^ t iljil 4_«. j a J ^>ULI j U>«b>- U jP Up Jp ? Ujy" 

i »b*b>- iiljjVl y^aP 4-SP Jp Lil . j*-*j ^P <w. JjJrl jl JjUpI Y ^jLjy^ jVl U>-V^ l* 

JfUll J>* Jp 3jJp]l Jj U^ajI J j-UaJl SjJJI j*pP c ^^11 j«pP 

• ^jji — 4-ji^i J ^ 


S^bjj 4Jit S^tji 

Ja . pif2 \ bj iijU- c/ 3 ^" ^Uw* . ljj>- <cai o*>Uoim U»UI Jlj U 

^ ^ o^i ill LI Jp : Ji* ^liv-l Jp tyjab l Jp** ^yL jl j»^jl ULjI^J ^jai — j 

T Jl ^ Jp f il fay U 

-Wy VI • **£* J** -^4 t s^lilj Ji*JI ^ 1 4it^Vl oJp jl jLb Jp 

Ub*Ai Uja.lL (£\* Jl . 4^-«7 Jpj djwajr Jp jUjVl SjwUj 
(^U^T l Jp UjJjj U ij*A J| -ij-U-l ©Jp j| . 4 j yjl SjOill Jp J-b pjxll ULJISL 4 
(^ c*j • jt v t ^>^31 <y*yi jvUi ^1 1 siun ji . iiydi 

J^vi -Wjl *JU U^p 4i^l . ^UaiiVl JU ^jJUL I J-j ^liyi jl . U>l . a>-N! oNV-l ^jwd 
ja Ui Ulic t y^JI ^ t LJl jJ-jj . Uilj *>Ui Jt^^l • 4jj->ji ( inii ) 5 jc Jl 4 *-L~L»l 
. j >- 1 ^Uai J t fUl LL>w? Uajl UU3 ^4 jj-ij LjJ»>- Jp ijaJUJl 


rr® 



Ju JaJ KS'y #.ljNlj Aj^^ill ObfSslJl plan* J-*aiJl U> J C^PjP LLiJ 

l«x^- \jjjjj* b*i piCll viLil^g* ^£j\ ^1 . ^ ji * Jl ^£illj aJ^V Ja?- aI)Ij p-£ll vlbl^~* 

a 1)1 3ilji j> i ^ Uil ^ c vile 5 ! j» ./all pUaJl Jl yuil . ^,-jiJl pip} y£*Jl 

« * # ( 

J*ai blj Uij . 4 £ja1I ^-XP c jV-Nl pJa<M ^ ( LJIjJLp Ul jJL» pUaJl Ul* Jl pPj 4 oJiiUil 

^ ^ ^ _ 

^ p IaJI jJL* l;L*-U . 9j^]aa J ^Ip* pUai <^l j/» byf iijUil ^-Os> ^fia* ouS" jjL- 

jyils^l jjJUoIJI Jl Ll^ U ^ gj Lj?U y&li; UUa^ UjLpj . ^Ji—Jl LiL-^-lj oJLiil 

-Uolj J£" Jl £• Ul* 4 JlLlUi4 U^JL^j ^»liaj jl JIaJL^o (j\iyaAL* J£*a^> JtfJOu Jl-L^j ^jjJlUl 

0 ** 0 

’ <*$** Jj^ L?l}-i»* W-j^ 4 ^ 1 } *xi ^il^ll J OlS"' 

p£*o‘ Jl ^s N ^1 obl,l Jl . 4j&\ (iUll >** U \~)**i JliU II* Jl 

^UcJI pJi>«i — j Jl N plJaJl I Jl* ^ . U^JL^ J Uljii JlJL/»lJl jl£ villi £aj . oLnSvlL 

^>»Nl X*fij pUaJ J UfL* JT 4 ^ vilb AAJ . Jujj U jLi^I l J>- JlT JL^l J jr Jl il . OLLaJI jl 

jIjlSjt i jl^-Ij L> *>IS" Jl . j— lJI ( ju ^UkiU jl^II J_sjJI IJL* J&~ Lcj . ^d>wJl oUiaj 

a • 

. i yiil d^ljl JUj U jlj-lf SUP L» JTj . ^yanj ^ l;.jaw; jyU ^P I^A>^ U 

IJ^ J> c^J • 4 o|f*~ A-l l^- <«i J oLa^II JLaJ 

JlT' b^ ? Ljjjii* 5jJj>- p_^i ^Jp LjjlpLw Jl p-^)l jj*xif Jp ? tiJJi JLwl ^1 c--*Jj Jl 

Jl ^LJI 4^lj bl 4 - » u&yj Ujj . loj UUl Ubl» ^1 Uil ^wsl> J-i* p_A> ^1^*1 

^Ux^l ^ oA Jp 4 p£JI 4 ^Ul QfJ ji J& . ^{JjV I tv JU N 

. Lfr u 4 J^l Up Ulat Li ^iUJI jUJ yjl 3^1 ^ UlJaL. jjipt Siljl >yrj 

^ Jp ^ ^1 • (l^ S -^-J J* t 4^ >“l y Jr* ‘ vlbiLr* Jl 

^l*u< 4 ^<>I^Lm«<»* 4 4jjI^£* |1 I^p — #jls^ 4^-Jl j^ xuJ I \ji£ Vj . 4^^111 11 IaJI 

. AoU ^p oUJJaJ 4^^111 |I UJI j*Zj }?* Uil ol* JT Jl . ^*J t 

4 A-J»yi ^ t ol^c 5 ! |1 Ip Abljl ^jlc 40)1 Jl J^ii Jl 

P 

|I Ip AjN . p-f^i ^Jp 4 -.. A yaj iaJL>- A**-jJLj 4 Ip Ail . 5^U Agi 

villi £•} . ^JLP jf *£J)1\ JA bop <~Ju cijll 4 ^ jyu 4 ^ byi- Ul£. fr^iJI Agi 
. 1 jlibi Ay»*«J 3«LJUll oJuk Jbr-jji . ybU» pljij olijLuJJ 

Jjl^- UjUp a3jUU Jl^ ^JU*J Jl Nl bt-o N 4 Silil £jA |i Ip 4 ^ ^JlJI 4 lu^J 

0 

i_-Pjl*«j pljil jj^ bJl . blip AiL<a>- ^ UslaL <^lil |i IaJI ^ Uil . ^jy^l J>-Pj 

. 4 _->LJjNI Ijv bjgP 4 ^ -L>o 4 ^Ljl pliaJl ^jJUaj J^ 4 ^LL* #.^i Uji llU^i. toL^jl JS^ 
JO • ^ 1*11 UL* J AaL>- 4^111 pUaill 4J Agpjl} ^bllj 4jO 

. «jjL-J Jl aIa* ^Ag]as»tJt» 



01 U £Sj flsil 0| . ^ jj^-l 4 <£ y-\ <+*■ ja 4 jAj 

0 0 0 0 

LiV t ^>llt ^j-5 ^y» L)j^ Ail . i jl'k>~ ji ^*>L* c^LjjVl \Jl?a 0| J y£ 0l £jJas*w CJl# . ^-UJ 
. # # 
liixi . ^lUil lijfc ^ (j 4j^>- U>^ic ybj ( oJU LiJL. j^*Vl jwJ N 

^ --* IS1 01 ^»jfl?i m) 'y Lu^l 01 ^<]j*i*>> . ow*j ^jp 

. i>«jj-l) 0_j£i~- 

sA dJUL-J 01 O^g***^! OtO ^ja ^ Ip i jp*-\ ^ Ip 3yy ^ \*JI l»i> 0t 

OLi ^jA 0| . JU-i ff- JjjJi 4 Uil 10> . iiaoJ- JS* oli Ulf cjc* 

^ ^ Ip 4jl . SljJI ^Jp Uj j** Jaiu-Jj JT JLiio 0l U-Uil jJUaJ 01 *-> 3ji> JS^ ^ o^ywaJ' 

ijtijz* (. -WLlJl jS' <Ja*yj 4~-*a*Jl Ol^JiAl JSj < V olUJl JTj t olji <£^4 

. o>SJl 4 jLiaiN Uj^-^ iji^ Wv* 1 * 3Li“l 01 uJJi . sU-l 

0 

i <{ j*Juj U ^LIp 4-P^il d \ . oiy>-y jaJlJ Ui| . syry* Cf*^ 0U ilJUS £«j 

^Jaii 01 V Ju.^1 £. b£) . JPVt J.UJI ^1 J1 iJU ,lssJVl ^ Ki-f iUJL ^jJ. bl 

•terjt N U> ^Jaj+iu ^jtj 01 UJ#- 01 . yJuJl X-Jrl 0^*** ^ ilJJi 

• ^ 

1^-- V c Jl ^)a;.,«.,T cJu^ lupjiw-l Luj -jj 0^ ^)ai»*J Uj 

4 ^jA J&- y^ U Jlij . 4j| jt*. Jl ^ijjj 0l 4 

. vlAJi >T . ^JanJl o^Ni -y ty* ^\ 1^1 ot 



rrv 





<J d«AjJL^ jl&t 


Ojj*k Ij br LUp 1j2j->- OlT IJlA jAiij^S* gjil 4 jo^jl b 4 t-jytf CJt jbtf j^J-^ 

. iWJI 

? IMl : jJ* 

? Ua ^)1 A*iil^)l ^P d^l t±JbjJ Ja jJd Jjj-U? 

. J Alai) I ^ Aj\£* J ^JbLl £*dl ot *ijl j££ jM 

JA xjs’ % : J^i? \{i\ . ££lt ^yil Jp u gji JA 4*^P <±)La 01 jJLj jbtf JgJL* 

f c~J ioJJt apUpII a$>J» ^ i/i\ *U^1 01 . « A^jS\ 4-pUaJI iS>Jl 

• J*V 

. Ua a)sa) 1 £•*? * (*f£ j^AI 

J AajaJI J*- jmj V vilil ^ jJLj 4 jj-Jrjl j^AI J^JL* 

? 1*11 : >Ai 

! <3l . 3a*-1j A-j-Sy a)U- J 4 AiaiJIj lii 4 £py 01 JfJl 0* : J***-* 

? <£/!« 1*U : j*l 

. AjLJ i ib* J C^"jrw*l Aj^ljT Obji) bLa* C-^ ^1 j)*1 j^AI JjjJL^ 


A. S. Wightman 


T T A 




. cbjUl ^ 3JU JVPj Ij&a 4 ^b^Jl 1-U> J^Nl ifcjJaJl 4j[^ Aaj 4 vlJ«X>- JLo) 

yA J&\ ^»\£A*b[l <l)ti*w-J Lyl Jlispl y ^jc^l j2t\j j£\ <1)1 ^J^ill Ua iiU?^ y* <J-Xaj 

. UV 

JT Jpj . Udi <Jl <y^ JUU Jl vy' J*V Cr* 5j ^b J f ^1 

^S^vOAJ J*Ul» JU# 4 (l)Nl 4j^JUoJ ,*^jl -XiLpl ja\ Uaj 4 '****&' <~a j +£}\ <1)1 Lj 4 Jl>- 

. | iJoJJr\ ill I «JVa Jl fc->U* <1)1 Up 

^\yi\ ^P £ \2l\ Oj jU.\ 4-ijyll jn ,^a : JIj -Xj-X>- v-^p^j ^ ^jNl d ^Ul £*J 

jl Jwy »--»U ^--^1 -Vi ijjljll ^ lyJl -X>-1 4-iU^l ,j\-JljjUJl Jy . *oj\yl\ 

I # . I 

<1)U ^Ijil J*i 5 Jaj Jj^j lfS*y j-U *—■ ***" cii W*^ l^U (%-^U ^ ly- CJK^ jdj . <J.>1 

ULa jl jiJ . J*iJ! yUl jUf Jl ^JUJI JUU Jl* ^ 4Uij S^J)! «JU Jp I> oi Ua*. 1^- 
U ^U*- Ul jJLj il . SiJjLl ( oly^j^Jl ) ^.U : ( U-jJy£dl ) ijUdl Ip y ^Jjiaiil 

<J^ jL)J^' p“^' July ^ £y — JA £z~a £ji ^aj J-iai* U ) 

. I ij\y li\p JU1L ijilk; 0? _ aJUUL 

y-M*li yw?l ^yly- jj^Ja? j apU<» <1)1 ^r - -Vi £4^jliil <1)1 JL» N 

Jp oUiJl e-XA -Vij . ( ) chips^ ^ uU iijydl ^tfLUl Uy ^JV>o«J 

<1)1 lCj . AJtij^- <;., . « ^|p JyA^“l <Mp ^P U^W^l l—ul (Jjj5j <1)1 1 A jA.,<aJl 

«Ai ^11 JylyJl <1)^® 1«JL^~ jj ^ > * 0 ^ ^\> t— ^U j tJl o-Xa ^ ^yil ^1 «>IJUa11 

. U*j^^3l cljjvill <^| JLi-J Dl 


V*i 4 • C^W^l ®*^* <J“*“*^ ^ y » i^ wJl 4^ -j 'ol^J-l O Ly <1)1 N IJUb y>S 

^Jl 3 i^Ja^ C~£ <JljJ L* ijj^Sdl oUiJl <j ijjUrl U»j^5vJl oLUJl yuw • ! ^iJJi ^|aaJ 

aU>*«; ^1 y t ^ r * ^JJow< ^j^«Ul O <l)li ^JV>*iUl1 JLj jA^I 1 lJUb Uil liUj . wy>Ul 
U*^^jl (.\jjJi}\ (jyly < 1 )| . i jT\j}\ <l)jj>*Xj — 4 jJlLj iJLyi oVl i ^aJ — N I ii^U 

4 J-^aiJl 1-U y a^IUj . <J lyu V 4 ^ y-A«Jl u j— U*1 ^-V»%, 4 (iJLi <l)ji UsjI La jja;' 

^Ul C-^" 4 l^lijU. Olf' 4 ^jylyil ^Aflil JUaI-mNI jA 4 J-JU-ll v^yljy- ^y>y^2^-. 

ipj-iA 4 aJLs^I OLUp <1)1 4^-^Ul ^.X>w«Jk U <1)1 4 j>- 1 jy^i t 4^1 • il 


. ( (*^* jdl ) . kJ\jy^ oljb ^ ii*L> J?jja>- V|Jp C.«*;W ii-Xj Oil* yA IJb^ 4 jL| Ij ^j[a^9 


rr^ 



. la.%.« J l c N I lx* Jp x^ i* i l Boolean JjJl ^J-l aaL lpbL*j a**j*^JI tbjyill oJL 

transactional JU*j )1 j*Jd\ x*— J a*->*£JI j^Jc iJlsJl i^Jjl U 

c--i) ^l c S^iJl jl . \*yrj J Jc~A\ J— s*s m j*— usll IJu* J . interpretation 

<**^•^11 J\g>-Vl Orj* jlj Jy*7 <yj>jAi jy-oui! ilUw* j£ c jwUjyiJl JsL-jl J Uy»*Aj 
A^r^il bl *^l X .../» ! Ji Js^a A*jJiiU jl <^l . ^y^Jl J-Jfcxll £jA L^-I^pl j> 

• erf J* > W Jl JJx-il ^ J.5SJLI Jl ^ ^ I 4 JL* ^ V^JI 

y~~Xj jt jjJLp C ^JjJl jLsM ^J* Aiut) jXj ^Jl SjJlI dj^; jl ~<y*J+^S\ Jbf-Jpjj U-li* jK^ 

~ * 

. olijUll ja bop 

Jr£ <» l ju% xAi <~jyf aj>X Jl jyL jl j£j c 4 jl Xli*> j£j { j^-Xll lx* ^ jJt- jl 

Jl^- J* t aj s*^\ aj\a^ *t>j 3jl» JUf j* Jl <ip ^ysdl OU jJl jl ^fcUaJI . 5Wb* 

. aj^xJI y> <. jLx*j *<jb w-jy 

^ # 4 

^j* A-j\j i_Jl..Ai J-* gj-o*- iJljXl *A** A*jl jbj^l jl Jp ASjXjM A--J y*jJl oLJoaII <JXJ 

Jl oL^LXJl Ij^j -1 jjJUI j*iJl ^li l» l-Uj . LjPlj ^tfl Ajl «jLj >-1 apLo ^jaXu jl 

« 

. t delay - and - antedating j~A\ £jl% J^jll 1 wy U 

j ^ fla J <*-« *Lll J*LiJl Jy*a>- ^pUxJl gj*^Jl y^lsll JjUs? ^LXyiJl «JUk jl 

t lilj»* — JJ ^j* LjL**sj- Aj ^ 

OjX- ^ oL‘ c_JuX Xu Nl N ^ a* 3 l 4 jU^JI jl jj^wJl . ^^a^-Sjl (^xl ^p^-l 

olill ^ i^jjl ^ja t\y?\ Ouiat J^>- J ^L^-^ll X# jl^" Ajl ^ys^JL Jl xS^Jj l 

jjlii J>*-^ jl apU^ jlT bj LpIj j_^j jl ^ja.:..w <Ju£i. a^I aJ*p Xju 

T « <rf » 

Ays^Jl aJU^I J *A*i ^U-Ij J-xj Jxxi .1 01 : Jax* XjX^ j Oj£j xi 

U^JljJl Jlj jUy Jjl klUi b£~* jyl J>il J* bijA Jp J^d^-l l bii • 

ja Jb }l jl Tj . ‘iud^iliN ttyiiN s_->l^J JjNl Aajajl Xaj jl^SyJl OlXJ XiJ 

<ijajl ^ly X>-M j->X>- ^ J OX>- . VnJ U&j* J L»^P^a3 C-*J 

Xju (^y'l 5y Ajly . A^-|i ^jai-*l ^ «y Jjl oly 1»X-1P l : J jaj J <SS^^ 

^ilj XI AjliJl S*lyJI 4 JjNl aIajIJ L» y- J./adl l IX> jX-j Xii . ( IX-^- Ail J IXjj Ai-* 

auJ» c~xT Jl* ^)l xAJ^v* jr* ^ ^ jr 4 ^ jl&^l « Ol xXp! Ulj . Jam, aJp 



j'j* ^ ^ : i (►•> 5j^' 

P 

^ <jriJ ^*1 <iX^»j jUi ill—'yi (j^J lAft £^ a '* 4^ *bb£ t^Ail jlji-1 Ol 

^w*U b»j*^)l frb jyiJl <!Lw» ^P jyu l^-'l . jpii *ijW ^b iijyv* <Aj 

^Jpj ? iJb jA b^Jiu yS\~ i a>- y JL^l^ll bJLP \Joj lit* : ^kj 4 { j»\^ a^\~ j* 

4 JUij ol/lWj J^Jlj boVlj l+Pl/b oVNlj JaWij ^UJI _ o^&l 1A* 4 ^ JT ol 

? <^1 J-bJb l)1 ^s \JfiS 4 <;AySS\ frb jvi3l 0>jlji £-JflJ ^1 

^ 4 v^.UaxT Jj 4 V»j-*£J 1 (jjiljiiJl ON 4 -jw? ill — 1^1 iijJJ oi ONI Jj 

4^ Ojj^JVli 4 ( AAj+.ja* )b> aS"\Jj» <~»yS 0*Vl>- Jjfjj 01 4 CJlT bl 4 4-Jbjyill b^JiAl 

iJl>- ^-kl^ll ®JL*> y ^>y JSj 4 JL>*lj cAj ^ £*>1^1*1 b?!^ N bjp 01 4 jlxjC 4 4 SjAJl 

01 Ojj^J^l ^Jp c-jfs # jZs~~a o-i>-lj ULU Ob a}[>- SjJUl vtJUbr ^53 j . Ojj^JNl oNU- y 
. iyjj^J^l Aj^-jll bl**)t cJ «^— j bbi> J^-l. X>cj t^S 1 j\Jl Uub 01 . ^-0^1 oNU- v*^!/ ij 
. UUb“ OjSsjalU jAA ^Jj 5 0 j£> ol SjAJJ j£s N bbjJI a Aft OjJbj 

3b>A bbjJl L ^aiiJ ASJLp . Ojj^J^l <Jp 5 Jaj «.LoJji ^1 b«X>-l XtS- bl <L>*\£ viJ^Adl IJUfc 01 

JffZi ^ bl bl . SjAJlj Ojj^iNl ^ iUiljJl 0l^*jJl y 3j jAa *]aij 4 J -l>-lj ^>y ti[ 
SjJUl JJajj ( JJaj bbjJl 0 U SjJUl Ailb OJL^jj oj^jl ^ <iwy Ojj^Wl 

<I^Liv4 OlT wjj Ajubsll Ll» ^b cJ»jyc4 jLhOj! Jv ^jbsJl Uuk 0l . 4-JlU 4 JU- 

Oj^o 0l c-.ijatf 4~»y£S\ c-bjyiJl 0l Ic I ^Uil C*>1^ . |t^il »iJL;l^«* ^Ij^l JlL 4 jjwbjjjiij 
4 SjjJl y yws^l ^->*.. ^ 1 0 l U ? Sj-ill 4 ^ bl5^ b*JiP < 1 ^ Oj^i y\i i bL^P Ojjb^J*b|l 

. fi^b 4 ^ jjl J^l Jj 4 <15*’ dj jjl ol ^k >>. ^> V <U UaiJ y> JLi* 4 Ojj^VlT 

<b^ Ol 4 Ojji^J^l SJUkLiw^ 4 iju jaJ 4 ^^£ *-Ps^" f ? <kii5** Jbrjj ^jI 4 <laJb OlS^ blj 

? Ate J5Li Jp oUi 

^1^1 y o^lj JT 4 ^ Ojj^JNl ol c Ji OjTi 4 v!^l Ol 

J^kx j^Ai (^jjl yk 4 ^ \p 4 ^ ^b** 4 Objj^jVl d JT jSTljJ Ol . <*5^1 J^l ^djlyJll 3-XjUaJI 

l^--b c-b jryiil 10-A £j31 y Jjl C-ijyb J jJ* Ol^ . oJyb iJjj^l <*l*P 

. |Ilj«Jl ^JbdLl jwiisll 

4 ^IxaII Ol j5^ Aii br^j . ^y-sAill IAa ^p Olojwj 'if <Jlbj Jb# 4 jli« 01 

bj« ./a.* Ol 4 JUib**Jl jlp ^lki N 0 # ljl^>- 4 J Oijil C— 0*^*1 Ol 

<pb bjlii* wL^j 4 ^ All 4 ^-Uall Oj^j yA* iijbL* <jj . <^4 ijflij o- <U> J^db- 

oldl <jj 4 <^“ Ij-’l t-Ayuj <Ua11 y m J-so)l 4 ^ji b*lJj>-^ 4 ^ : jj^db- 4 iJaiJl^’ 

U^jjj ijaxllj JjJ-soII kill 5 j (julbbl y* 5b-Vl ^b A5JUP . S%* 1^1 ^Jbuj ijaill 



. (iJJj J jl aJU 4 dJiA J 

c \ fb aj </ 3JI i] jy-ji* j t D. Albert o jJt -uao ^jbjyill ejL 0 ?l jloJ 

1^5# Oj^j Ajl^ Jl *£^*11 <0^3-1 COlS”" . <U-sAi)J aJjUU o-Xa Jl | OwLjJjj- ojJx>- | 
3 wXjJj>- iflf-* ^jjapi O jJl ^^3 . <j\lJU~l O^V: OlVb* Os 2 ^ i^-A* J aUaJIj 

. 4jCJj UwJ 

O' C-Jli lit l^-'lj f- { ^ t ^ J 4P-U aa bj^^JI frbjyill Oyjj* Ol 1 *-b t-iS^i t *X-iaJ 

0 ^-jJ . £V>*-v£> villi jli 0 ^^“ i-iftjJl aOL>-j jfjJL^aJl ^Jl A*jlbl 

♦ tjzj^y* Ol^ J bj^rj^ 0 &" llU* i bfc-XJl Asib jjJL^ajl byy lit aJL^JL* 

. o-X>-lj AjJ—^-j 4-U*i aJL>- J Objorj* JilUJl ^ -X^-lj J ( AiaiJlj ) 

2 {iUll j Jj JU dil Ol * a->- iJai oTj U 01 - U;« . i j o- <La 11 jl 1 UJl J jj JU aII jl ^ . a 

^ ^ 4 g, 

i-JLa l l C->b yOaJ apIc - ) obi ^JxImo Ajl ^Sl^ll . <u* 4 J 2 J oljb Ol JLOyj A£-« Ajajtil 01 <Sjl 
. ^-LiJl Aj^i ( SLi*l ^>-1 jifst- ^1 jl 

sblj iklllj O^J ( Oi^l— 31 Oj^jUUJ AoUJl AjL^lII JLP ) A .yaol! o-X* AjIj-' Jj 

^ Ipj c^il Ip — U*L^- p-jX^c Ob^jf OliU- Jb*-jj <iJJi £*j . ^aja;* J^Jb 1** Ibljv* ^La)! 

. AjLii-lj .ilip'Vl Ipi <Wa> t 4-ijaJ> <WaJ O yio Jl>>lj . 3L^-l 

^ | ^ | 

^1 AiU<?l ) U<ajl iljpry O^IaJI a aj+Jza Ol y» a, .<aa)\ sJlA ^ ^1/31 0 | 

0 * 

t Lj>«p lUi>- 1 y . U oJj U-^» i oj^^j 0 ?*i Oi-i** (/ _y^ ^1 inwall «ijhj . ( o^l^l 
* « 

. ( JJi -by i-^i)l (J ^jJl ib^-Vl JJ ^ ^L-Vl Uuh ^jp J-^JJ aLUj 3 -X>- 1 j aJU- l^li A£ 
«i <a ■ > 1 ol ^ «ja *, » « I c ^ ( 0 *!^ • ( 0^0 bLc Aj»jIp aJI ^-1 a-Xa O^^j #iA>j ilitpv^ll 

^-U obi -b >- y Ajl jj.,a:i Ol ^.Ja?.*~.i Ljjl jLill IJlA ^ aJI^I oJLa Ol 0 /^^ 

ijl tlJUbf ill—Nl Olj ap\ c -J1j ^Jj J ugJlj <UaiJt APj^jf e-J y c JU-X^- ^ jij^Af aJI c A^b* 

. apIc-JIj JjJL^aJlj iiaiil J-sA^-j l^Jbjy ji^gJl aJI -X^JUP . J--ill Ul* ^ 

*■* * > . * * s * 

1 aJI Ol 1 aJI 4JP ^«AJ ^JUl 1 a 11 — — i \>jMA lllp ^X» * J 0-X>*^ ib-K jl liA 

s « 

i^Ol* AjI (J bJ t ib-Vlj C U^li | Ap\f—Jl — JjJUaII — iUiil | (^lb 'JA 4j» j+Jz a ^p-Ai 

(^Jul ib-Nl jj-gj j Ol b^W Ijbf Lib Ol t b*j-^Jl Ov*l>ill c 0>3b- 

^jA Ajii ^il i^Jaill 01 (J yAi Ol i-jJUaJl 0^ 0_^^J -Xj-XiP . aOIj AP 1^—Jl — ., <il l — Aiagil 

bTbl J^J ol ^ t iib (j APl^-Jl — JjJUaJl — Ajaillj aJNIj ib-Vl 

• J^lj J^ll ^ !3£*> .. bJU ^ olf vJU* JUib ^1 U Jl 

— JjJ-^aJl jUill ( OjAj oL>* ) 0>3b A aj+Jza Ajlywjill Oj^ail Ol bfj c O^lj 

YfT 



Jt&' 2 ->l 4 jjJlUl </ll jjix 4 J yiil aIIp J 4 ib**Nl 0| J Ol • J»" ■ 4 ip\ c «0l 

« « ^ 

^ 4-ol> A^’lr’ UU* JjwWaJl tJtf'Uk- Sjj-aJI «i> Oj . 4 lJaij JjJUaJl L*$li 4 

blj . Oj>j J3j-* — 0\sS\j* Ob? - orj Jpj . <UaJ1 j-Uaj jl 11 *Liw*l iJU- 

Jpjj*-* <j j&-yJL* iUiJl ^-P Ol Sjj-^aJl j Ajbu JaJl il.:«*l 

' » 
. U *1 

p 

ip\g— Jl — >^)1 — aJxaJI Ol . ijj|y»ll ^ j^*ll A*&% JLjw> Jp jjy^l d«XA J 

i-Jlj ji* 5 j! IA JyljiJl J| Oil 4 JT JLaj 4 y* 

— (Jj-UaJI — <Ua! 1 V ijl^Jl o-1a oVU-i ^Oxil Oyli ilJJi J Lc 4 >>*1 

. SJUJL>- ijja£ i*ajaJl OjjJl yt-y^ oUib <USJl aJUfc JLpj . o*Ap! ly £ i ^31 SjjJI ^ <p\ c ^Jl 

Jl <-.■■■ » JjJ-^Jl Ol 4 yJ jfcAZJ 4 <^1 . Sjj-*aJl Jp (Jj-UaII ^ll?l ib*Vl Ol e-A 

t Jj-UxJI Ol J>llp J Ji-U^Jl tfj c-A^bOx* Sjj-^aJl 01 ^Tij . ^jj^aill ijT 

* * * 

(JjJUaJI • Jir.-.^ iijJaJl jl 4*>- 4 lpl)l>- <_£JL>-1 <J aJxSJI (£y£ 1-V>*lj Hip ^JaJL 4 <JU^Lc* 

» * * % 
£• lylxJ 4 SJbJbf- 5jJ x>- jyNl Olj^ J lJbj- oyJl 4 JUM oJ b 0| . jly Ip J byr-j/» 4 — *iJ iS jl 01 

( Sj. <— * y* 4 ^b* 4 1 ^ l*Jl 4 ^ ^JjJUaII OJ . j*^3l tlbl^w* Ajf - ! ^w^Jll 4 ^ o-Lll frbiVl ^ 

0 

(J J^JuJl ^ C-^iJl JUjJ . 3JL>*1 j A-ilyuji 5 jj-^ 4 J 1 J 2 Uil 4 ^ lie* 4 jLjJ 1 4jliJl <~Ji> 
*" ^ # 0^0 
. ^>-^1 ^ L*Ip -1>-Ij (JjJL^aJl 0l 4 J>-1 JJ?*-* 4 4^1 . 2 ^ l*Ji 

. ^1 OiJlSJk C-JjyiiJ jy~£ -L«w> Jp Uli *}^aa 4 ijl^P l,J U Jp 4 S^fcaiM oJL* 01 
l»J a*A Jljj L»j 4 o^P SJUJb*- 5^i 4 j>~\ ^ Ip ^ 4^ij Sjj-^aJ «. ^11 il^b»l l^-"l <^1» ^ja 4 

. u jj-sdj o^ljU^ owt^iJi 

JUL^ JUb . 5 j^aJI dJUfc JLaiJ LUj ^*^jC 1 LJUj^i 

Jp J^li 4 /*J^ ^ Sjia^l di> ZjyLS^ A*^U- 4 ^ 4 aj? - ! y* IJlaj 4 DeUtSCh 

*jy~ Jp 0 ^iJl JUj^J . <^ J LliJ <-*> J tf Jil oL> olj]a>- ^Qxo JJL-il <LSLiJ J>- 
oOjfc oUb^ y**\s*- oJKj Jfj Ajbxadl tf.l^«Nl ill— il 

I ^ # 

• A iix — a ly- J 4^1 4 JyJl lil yl— sit 4 U. -L>-lj cJj jJ frlj^Vl 

3JL>-lj jajau J iUaidl ol»bJ**l ^\c^l c-iib C-ij <^1 J il^O iJbjyill i!U»l 0l 
J y Nl J 0U [^*li oUL^*l J-inl S^Ip «— >jJLUllj 4 % ^"UJl 

jl>- 1 4 ol -^v 4 1 0l Ji . Ajjlyll ^ 1^1 <—*—*» lj>* Oli 

UajI ^^*11 ^jA 0^0 Sj^aJI . 4— jiJ Ajj-^a J^" Ajjl^ll l^*Jl 

• H^r 4 ^ J* J^A^-1 


rrr 





f » ^ ^ # 

t^<uUy ol ^}jj ^«isH i ai)V lAa*- LLp U1a>«i**1 jy^ Ail 

C-A . ^j-Jl sl^lS^y- ^1 L (JjLill C^lS^y- ^AiL {£ ■ L .Ia > ^Ip <_*> j~-U- y^sS* Al li 

®jJLr^ ^Ub Olj c £U^>J1 ^ SUi— il ^uUJl jJp ^^pVL i^Joji <U>- »w^L->- Ol^VL 01 tOa^l 

'w-'L— s>- ^ Ju *)l ^fli^Jl ^ fUl Ljl Uj . £l>jJl ^ j (j/* A»-lj 

# «> 

0>*Ji (J,| *— ■* Oli C <UiLl c-^l— <J~ ^UlS^ Uy (JyCUw JT jK" lij . U^-lS"" 

OjA> Aj’N 5 JjIaII ^Ap <^aJUi! 1 <y^U-l Ijjfcj . Aj^J fl^-l ^jjraT... J ^^UlS*" 

• ^^Ol fT \%/t ^ ^a II * Aa^lj C-^ ' Ak^: A<«yy 

A^lj ^ U* u*!**^! ^♦.»««j JuL'j Ail . UlA (^aJLi^ ^^JLj 

^j-Jl C/* <J £lj j>Jl yo OJJajj . <— jL> ^ Ajjly* ji | ^P (J jJl 

A>-l^Jl ^jOl U* ^1 ^•*-*»* j^i tl/* ■ 'jjA^ • ci^ 

O' e, ■;,.».» > . <JjL~J 1 OjJl Jli* If 4 ,jU.UJl A>-1 JyO jJb aU* ^ .) »a U JSj . Jvjly* os^ 
. Luilj c-A-ckl V O' J\£>-1 ii^Jb c O^a*^ s -!*\}^ i 

viJJi . v <«-lj <JaiL| Ip Jj>-^ V -ii dJuT 

0^>- J C i^SJI j^iaj a ^UJt ^ i ^aiP Jt c ^-?w» C. i ; . ^ . > - Ai ijaiLl O' Jl>- J t <_-A 

c cJ>*^ ^ ^ 4 ijaiLl 01 1 • <iaflLl <_->L«>- 0'S** ^ Jk^lj i^aJl ^ja a .^ 0'S*" AjI 

Ll^r c-^. *-j^-U-1 01 . <J />-^l\ 7.50J1 ^ o^-lJ ^Pj j^jjl ^ */ # 50 cj i>cjrll cJlS" 

01 ^ j a^J <^1 A>«->-L5! JjajLl ^Jp J^a^-1 ^ U*J Ll^] c JS^ 

. l*A^lj l^UP Oj£+*m ^Jl iiiJi ^ (^juij^sll S^UJl j^S' 01 0?®i Oj^ 


^llJl ^JJ u^*xLdl O J^Jl jjil ^>0 ( ^A^*^jl (w-»^»l^'l 01 . 3 jj*,a) 1 a Af-j 


A<w ^ j */. 100 auj ixs<j J\^>-1> ^U^Jl j5>ij ^ AjU:l l c^^-U-l Ul . 7.50 auj a>w» J\^>-U 

. oU AS Oj^j <w^l^Jrl j\<^ 1 Oljl < j^J ^IjAJl Jp ^A-Lasll ^j*-lA-l 01 . OljVl oly 

» * * * ✓ * 
j-^p j^iij Uap ) Lk^j Oyy J-^l Ak^-l <^L«>- (J £»“ti ^*j-*>Jl ^^-U-l Ul 

^ ^•^•^il (w->j_*^U“l ^>o N UAiPj . £~ La^jj cJuUyll ^s^l tiAU i ^ l^^L^ S^S^l JJl 

£-b Uub ^jpj . ^jJl (iJlJi ^ «.^ <jdi>jJ V ( S ^"liJl j+ aiP ^iaj UAP ) <-«»!>^’^ »-^U->^“ 

. Ak>JU ^►Ij ^L->“ c UAjp Jajbj i Uap j\£u**)I\ ^ ou J\ <w>l>- A-yy 


cJ>j—w* lf-'lj C v_-iyjl ^J-UiwJkl AJ^jf ^Lj. 4; A»y^^Jl ly.j.J^-l 01 Aa lW J 

— ^P JU^aII ^Uil jJl (jjaJwl y^aUp ^ NAj Aw*L*1 ^ptjjeck* ^jiAJ ^^5" ^A>*i~J 

^ I I 

^ j±~*a> jUi>“ 1 Ajjlyll ^J. lyjl ^ C-j^yijl 01 Aai»u 31i^*Nl 01 0J-U ^Jp j»j . V 



<1)1 y& V U- <1)1 4 (S -^>-1 <i jS'j 4 uk -tfj • iyy*U» <**£>■ Jj 

. ijjl^dl ^ lyJl <t Jaj 4j LyS tf JUI X^yS J>-Ijtf oV yUL* jlfl ^Jj J**a£ 

: aJUJI Sj^ll i]a*-Slb 4j oSS”” u^j-i i^rij 

Jpj ^jp 4 <^-1^-1 1 ~ - d « >> 4 <— <*j**^11 ^J-<«-P £ J~~* ^ \Zj\ + Z&\ <JLoi 

4 JUaJl l (Jl Up I y ) ylaJl? u^Cj • ontology ->y!*jJl 

^Jp £ji Ji Laj+S* Ly»U- *1)1 4 Si* 4 *--> . Ifij-Ui. (Jr^ Ol-lS* dj>Xj ( J~J 

£y -«4 *— Jr~^ < 1 )J • 4j *^* £ oUa*/» JT JU . »SpI 4>-jyill Uj-Jl ^ iiL— • 

t*JLPj . <_£ y^-l |l I^P ^ 4l1i y* (J| il*l£il 4iU^* y» iyl*.AJl ^ Oy^ *Jk-£ -^r 

jjja*- ^ jSJ <jl O'jywtd Ll u^Jf »U> gS " UyyM U>Ij L. ,« > jlPl tyy»U-l ^>i ».< 

f 4 ^ yl ? £*^1 ^lyU 

^U-t J /$* J,*uJ>l : 2 (*ij 5/iJt 

<Ji ^J^J«J Ajtliyj ^JjS'lSj 4 ^ 1j*Jl <*yy**l>- 4 4yy**l^i <1)1 ^S'.ij ? *yl^r-1 V yw * * * yl 4 S*# 

yJjp ijT < 1)1 ^Jaj il ? *>■ ^ : yf^S Jl J**J 1 L*ajl £ ^ < 1)1 Oil : J>- 1 j C Jj o^Ip- 

. oLL-JO y* Oy*ji fjJ Lw li A>-1j py ^ <>u>-lj i]x>- <*yLu5'l ^1 4 y* Uji y>*i> 

£y0syi1 !«XA ^ytj ^ <_ .«. * «. I X ^S ^yflSoooll ci^* 

. ol£/Vl dJiA <5rly LU>- 4 5jc*U“ 4 J.G. Cramer Ji£ <■ 

ufV^ J*-** ^ A? y^T 4 uvy^ tj t j£j> {Je ^ 

. « « - 
Jjii . JU^Jl Jaai i^il <A-U^ Ua>- 

<Lj?bj <a g ^<a< OyT aJU- ^5 »-)yr y* Oylaill CJ^ -LJb j^iJI Ojliidl ^yUi (^1 t|yr| 

lik*! jjLflj <Xs 0jh tl^J^ UJLPj. vlJLC <«ASy llA dli \ j+pZ&~\ US' L* ^1 4 ^\j 

<1)1 ^Jj 4 VywMo^O U^s^-h^ ^y-i IJbfcj . iyi* JlS'y* jSlj ^1 ( LfA^ oV^>-Nl ^ry* I 4)1 

4j>-yi1 cy j^> ^21 aj ^ya.Uiit 1 JLL lljLiAl d-»^bUl J \^>-1 ^yaU:!l lj> <^>jJL>- J\^>-1 cyL*^>- 

ia^jll <1)1 4 y^T jwo 4 complex conjugate ^jljil LS ^-* J L^Uj ^ ikJy i^y: 

uwu ^Ua:.») ty y*» S^-iJ <1)1 4^-^ ( AjJjSp liiJLpI jy-jab^Jl L» ) L^-jly * j 

. ^^ULl ^yyi JmJI J^VI 

iiiJl^-Il < yi# . <J WLi iJL^P -V^-lj ^ IT ^Jp J ysA>JJ Jw»bj JOjIS' ty <1)1 
. dyill «Aa ^P yJrUJI APjL^f oUS' ty ja ^ Syjl 1 dyill Jp J-^a>«j 4 S^» 4 ^JLUxll 

<i)LJl ^^11 vlJLi^y ji— *b flJ ^y* 4^1 <J 4 A>-y N . ^llJl yyJ <l)yU y* cy yjaJl li>j 

1^-jljX iyyfc^il A^-jll cy yjaiJ l*J-P UUji,# U <l)y1> 4^1 4 V=* ^*. 



• ^ 0^1 lS*" l 4*'ljJ L l Ol . <^Jiidl 

A >- y ^jjl ^-IjVbfl y* — <JL a>- iJ\jjy$ a >- y -L *j*£S\ Aaj-Jil Jb ULi li| bil y ^ k>-V JiJ 

<Jp ( 3*|y 01 *Jaj jtt Lip 1 j~* c..«J asj-jIJI 01 jj-a t 0t*Jt <Jj <J yJUijj 
• i^V £* Wk* y* 0[ . U/r-kJ (^*l*Jl JU-l 

. ifj-l oJla ^ L*j (Jy»i«J l^U t jpN OlC ^ iS^»i7 asj-Jl! jl U 

<j C-Jill ftU £vk-< (Jp A>- _Jl |f ^.l Jaill j>P A^- 3 JLpLi«j L* Jl^« y* AiUal* Ajj-JlI j j-,^»-’ 

* 

* o^' jjl^ W^j^’ Jp- • 3 ^*“ 

^-X-j . aS" jJl ^jA>- -Up d^Lio jj <i*~j IT ^3 If a^JJ-I a^-J >1 jja/i*i Jlill IJla ^ 

iil>- jjUu L^l . ^Jl l£ j*4 * ^ £p y a>-j 1JJ o- JJ Jl y -b-lj frbtu-U aJL^NI A*-JLb 

Jeyi |J* <j iSj k <ATLi Jp t aO-m^NI a^-JlI J— , a> UJxp -k.Ja. l b 55JJI 

Ipi c J a A* «» gill 4aiJl -XiP — ^kl <J LJt^ ^yaba.' Jl Jl l^>-U-v* yX^aH J>\y < c-j ^ lilb 

. JJi Jk eU«a^l 

-ii y*c5 C-Jl^ <^jJl < *. *Ju g.1 Jaall ^ ll j>%Zj y*jh j>P iS c)l 
( jpba2j L*JUPj . AJUtf»Nl Afl^jil £A ^Jpbo iiilJb . ^p^Uil «l^Vl ^ c AkstfNi A^-^ll A*i 
cJ>j./a.X.T ^*j jji*** Jr 4 ^ • Uis^^l ^ AijJail i)\^>-y 

c Silp JISj ^ 4 jl aJL^NI Afl*-jll J-W Lj-’l : JS^ Aiy*j li y^aJ A^-jll 

. modulate l^klj 

Ajjtzhj ky » !j aJUp OjJj aj l^j» j^p l ^ k*x> ^1 l^. w » ^Jl tL«ll jb^“l 01 

Ak^ cj Appall ( J^-JU^il l fy ^j |f ) carrier ikU-l jl <, <1^^\ a^^II 01 . <jy.yk j\ 

^jl aUL^-I A^jkb U y\y jl Aflf-jil oJLi* ^ ^Jj-W — k s ^x7 pU-H jb>-l t ll 

i j£ U-p>bj y*j IJlAj aJLv?N1 Afl^jll ^>-jl)^l <^ji«l k »; T j\ y ^Jpj . l^Jp J-il-.il il jbf>- <jdy 

. LfJf^ljX aJLm>^1 V-J yj» 

lili t (Jlwr Jl j y **» ai) l flbf - (^-d! ^^^*11 Ik ^>P ^1 c aajJoII 

U c p^Jl . AjJkdl A^jlJl l^y: U^Nl ^1 4 ^il J5 Ll) 1 cVl^Nl 

- ^ ^ i ^ 

Lja^l Uaj . ^ 5 il L^Ijl >-1 Jx*jj Ul 4 Jli^U J^J 0l L5U^i c 

^Jl Jki— . J AiiUll A^-jIJlI a^- J.1 ^JLij U-UP ^^aiidl Jl — A>- J.1 ^b ^jkij ij 

. ly-ki A-*j^Sdl A^jil (Jl ^J»bbl ^ ^ifill Aic^-l J 

a^-J. 1 ^ *b a^JJlI a^-JlI »j»j Offop Wave Afjklt a^JI ^*b a J . / >N1 a^JI y*~~i 

'Sy*^ Oy £>M. b* jl> Jp — {£~U*j Aijlk. ^Jki» Jbwr-Jl . echowave ^JUaJl 

|JkJ l l UUJLui c A*Jk* A^- . ^iJU kp jjP ^pl j— <b>- jl AAjljailT" t A-Ja-kl Ajljil *X>- 


rrn 



Ot bjJ^ JiLsJl • *Jb*jJl ^b*b A j£. J^lUll U^lj 4JjUflU i^-X+p Jbjb IaJLS"^j 

«-U <£jja£ Aaj . oUWl 4 ^J a i^ ^Jl <J y-^l bJbjyiJl jJ^UUj 4 JLaJI (jjbUJl JiUt Ja£ 

f^b i-jjAJ 4 b*j*£jl A^-_jll <Jp <^>^jAA 4 c£ ^>-1 ij-i AjI ^Jpj iJbjyijl Js»U^-Vl July <Jp ObJjalll 

. 1 Ol**- ^1 AAA./3 ^o Ob*»J“l y$ aIS^ viUi bJLp • Aj^J.A^- 1 Jsj^iJl 

jb jb**' : 

# < . . 

(^bj^aJl 01S"" ^Jl Airbill byo 4 b Jb* ^**j ol ^w<j®s)l 1-bA <0^“ *— ^g^** c£y 

* < . < * * 

<}y* £~> ^ »jdb aU~w Aijt ^ J^b ol b* Ajji . If-^p y Jjl J. Wheeler Jbj 0j*- 

bl y bb JL>-j]l (Jyillj . c-APbs<ail (J-iJl <ij£ ^b iijybl A^sjxdl A*JU 4 0bL£< A-A j*-b- 

A^jjJj /^v-C jC Alyl* 4j jJ j-^2J A-ibS» 4 <jbLiJl Jjy ^IjJl pJUJl Njj 4 

* * * * * 

. Jjlp Oji AAiji? ^b jjjjxll ( Jjc£ LbL- bu>j jl OjJjiJl i-iA-iJl Jj*£ b jit- \jupj AjUaplj 

c-J ^Jaiy lc 1 JL>- aL 4jjjj^asi\ ( pJUJl ) A-iLiJlj ,jyLiJl £jlil Cjy. AibAl Ol 

. Apbjail ^jJtJl O^jaII j)*i Ol A»y oJbjj 4^JJl |AvAjil ^1 A-ibiJl ^jjjb LilT Isij 
« « < 

JSj . telescopes Oylv* «v*-l £-b Ol J1 aa^I? O^jaII c>ijb-o ^Ja-JI A-ibiJl £->) ^ 

Ol £*y> 1 O^jaII »--> yO? bli . J^aJIJI y Jyu* y£ fr^Oall -U>- ^Jp a 4-->lj y> 

. 2 ^—>1^11 ^Jp A— a) J^aJI jJ-JaJJj 4 1 <3*^^ Cf* 

a jA*m yj bf ^Jp A-ibiJlj Obli^l Oj^i *Aaj ^aJI ^Jp Ob^y JLi ^j^AJUll Ol ^a1>11 

aJL | ^0 OljiNl A JLj ^jji-iJl (ju A»L-v4 jyal) Ol ^jUU . Ajlj 1,75 AjI^ 4^1 4 oy^ill 

* l $jr- IT 

I ^ I 4 

4 A-A l^ w . Q a.j Ol y Oy^A Jl y 5-iLiJl Ol Ajc^Nl a]o>Jl51 ^ jj> bl 4 c -# £ 1 Ol 

j>aj Ol ( j«^)l dJbl^w* y i rJLc 4 Oy^ill ^Jp ^*^*p t aJ L^aOaj aJI . <JjU ^ Oj^j 

* « < > 1 * * 

ijuftj iblT ^j-*J»J A-ibiJl Ol ( iS J>* 1 Obvi>J 4 4^1 4 pJUJl A-ibiJl ^Jp ^>-ljJ \ju* 

. 0 y ^aJU A^-jil ^aJLvO^-1 

ci! Oii^A^ -^“1 <Ai OjJjaII Oji i-ibtil Ol V J^l jy bl 4 iS ' jt - 1 A^>- ^y»_j 

b^U- Obli^l t 5-iUJl JU- J 4 iJJLp . iJb jl j-iJl U> jjp' Ail Jp Vb y-S\ 

* 

b*-XiPj 4 j_^\A*iJl jS' Ap^y^" OyyJl A-iLiJl ^py Ia«XaP * , AmAmm^I J^jaII 

. ^jyLiJl A>-1 jjp ^k-^vS^ OyjAJl jjC aJ-LIJI »X>*J 

• b*^* - 1 cJlj b AiSJ . t^jxp b j a ll AAjbL* ^Jp ^1L>1 y ^Jp Jj t^iJl IJlA ^*J 

Ol <^1 ! O^btJl Oj^jaJI 5jibt4 y iji JOy CaQj JLa A-ibiJl Ol jA Ua JUJJUj 



•W dyyi I if jjl jL-Ilj 01 J*- jLs>-Nl U* Oli jaj . Sy-Nl i)a»JUl Jl jLs?^fl 

jl^***! yj — 4 y»«««»ll Ol . Jj t L* t (J l»b ol . a^sJLh M j/o 01 

. y»Hl OjJjiJI d -X^l ^ jjl jL-sil yj J ^uiib 5 y>U~l iJa>JUl <j <_-> yk I 

LL# bl JjjJ iijUil (f \ tiib |» <aj J b j 9 ?y N 

CJlT bU.oy>-Nl <Sj y b. jbJjl i}j£j £~U J^U; iijXUll <y^£jl OjJjill Ory 0| . ^U>- ^Jl 
U* jvLiJl yS> Ua*l jt i^jly **ry y»lil y |*-UJI OjJ^ill yuj ipy?y 4 -iLiJl 

. if ^ J al l I l^Jbuwj 

bl bl . A.aa.^\ \ b* ^^aJLJI jS- OjyC 4 cS-b*Jlj AijJJail 4 ^jOf-jil Ol if\ 

y^l y*lil y i^ji br* 4 1-^lj $ Ott^Al jA b* Oi^-Jl 1-^1 j> *»jUaU y-jil 0U 

Ol 4 *jM i^f J?j*i (^^1 ifij>xA\ J> yJl ly.; — .> Jj / Jaii S-L> 4 j **ry Ol . J*Uil <yJl jjP (^-WaJl 

• uyyj* *yj J* dbi J-x) y*bl y 01*1^11 J-jl y . by. Uyy Jii 

iJlj^l Jj : J-fcJU bj» 

J^s» . <ioiyi J yjU 5 -b-X^ Sj^v* <Jp J-^ -U-l Jyw yy ^y~bJ UJbO bj 

y*} 4 yb*-l iioL>- y ii>-L JJc*JlI y OjIzla <>■ y> <J^Uail 0 j& t 5 j_^saJl dJi> if 4 ij U p 

jl ^^1 . ^ A^ill «X< ^g ^)l O L »P y jj t u 4p*y ^ 1 **** 4 4 w i A C»i^ll l y» | W .<I 

« * 

jjjup Jll . ^>iu y- <_£ yVi ^jjcmAi ^y 4 y ju<?y ^Jbp 

4 \iy** 0l^jl-lw» jl Oiyijv. U^-'l ^^UJl ^yj)! J-JL-uJl Ob# (ji-^l uy^U-l y 

. ^ j A Olj SjjSrII iJL jyill v^L^lyJ l> lilll Ja i s ^ Ol y 

Cr 4 £*ys ^ ‘ t/bVl l-b Jp 4 yj 4 ^y iJlvyi Sj^aII 01 Jp gk jif 01 

<iy ly isj. ^1 • jy^i *^yj oy; 01 4 15 y^i jy^b^i yb oy 4 y^p# #*^>- ^y ob/ 

OlSjUil jr ^JJUj Liyl JLpUJ 1^:1 . ^SJaiJ y^^Jl ^tjyi)l ^Jb-I j^^slj ^yii 

• Jl ^ C J^lj .Ut Nl <^y N ^jjl 01 Jp ^tpNl 4LbJ 4 -a# ^1 

if Libet c — 0 Oby# aj ^li ! 5 Upj 4 J-i j* * 3 ^* l^by iiL^ 

. t>ija£ jl£ 01 jp Jjb - 01 c i^yi oi c-iT i-yy 4 Ujyj it b-y ^yji j^ii 

ob sy«-^ ^y obij bi kiJji ’4^1 . j^baJi ^yp^ if if*j obyi L.I 

if s-^ p X? • t-J ufl j vlili y 4 liL»y y* *»l> J>LiJ 4^1 y y (iipU^ 

i^Uj k*i>l jlaiaj jl ^Uj tJy* vJUl . sCUll (iibi ^>-b ^jIj ^ y^ ylsJI Ui* . tiJJi 

. suuii oJLa ^jp ou^ 4^1 di pb^ y^j oi yy j-i — sy*yi — ^-J^i V^l 



Ol ^ ya^wJ l £Jo ^y*! -lii «jS>»jj C.^J l>yi ^1 ^jl>»ill J Ul 
U4j oi j^UaJl <1)1 Jp il'VjJJ JUii^l y & U J^o>- ) neuronal adequacy 

diJi £«j . Jy*a>- Jp ( 4-itt lJuaJ ) J* 4 500 jj/» J-i «U<* ^Lj (l ( <fuii 

*«--^l Jki D^e 1^ Jpj . <~d\ Jju ott J** 10 OyJaP J <y5l Ji *jl 

£ jk% JsSfUJI I ayr" U p^JlsJ ajM*jj C-J Jip Jij . ApUa <uu* jl Jj l f ^» 

4 U>-lj ttiU- L*J Jj ^ Ma iJ l J*i)l SUU^Ii J^Ul iMy/l <1)1 IjJUcpI Jij . I j*— Jl 

. Uli lyy» 4^1 I^»JjL ^ 

. ( ^ J i ;m *< l l ^tjlsJlj Jj^-liJI | \~*^S L/lijji jL ^aad A>- 5 j£*i J jjS «Aij 

(^Ia^-jJI j\ .. <t) I ^Jp L j; ■ ^ \Z\ij0 i±ji aj jLJ^j i_^ iy&>- C 

.ioU-j, _ jj^JI f y*s\ Jtri _ JjjU-I oiiji c \ j3Nl lii Wj • y3t iUL&i 

Oj 4.*T A^y ! 1^8 1 *>^ Aj»U^"j 4[yj — ^yxyw»*Jl y A^tJxmJI Ajjftdl y?" __ 

J Jy^l fj^bll ) J-aimII doU-l y vJkJL# ( >U ) yUU doU-l JP yu*; ( tfjUiU ) 

. <JoU-l y£- < jyjJl jjP <^-Ua! 1 I <1)1 Jp Jb'JLP ja>xj JUl ( ^UjJI 

4^1 <1)1 . 4jli -\£ l-V>dj \j iU- jlyJLcUw J^-iJl 1 ,jvjaiiy_il <jy iU-l <1)1 JaJ J <1)1 

. * j, * * * * 

SljU* 4 Ul£* jl LiUj 4 ^-UaHj iijJLiail Jajl y L^«5j i j£aj\jj> uy^~ 

l^n — 1*V: 4 ^ 1 i J** — <l)UiU- Ja;t y <j UiU- — 3A>-lj 

4^1 t)l y 4 l^yP 4 ^lyVl IhXf*; jcup U t)l . 1-X>-1^ LpjI^ oIjIaLI ^ 4 JsulyJl 

J >- 1 4 4^1 . y N 5A>“lj SliU^ <l)^^Jt w » Ul^» jl L \AJ (jOysOA* (jwLj^ Jv^U- 

(i Ul ^ ^1 JmJI : U>J 4 l^lj fe^u. # >1 

^pjJI <DU Jyll l*i> blj . <1)1 ^*“^0 <1^^ ^ 4^1 • (^“1*^1 l*Jl <J JaaJI l*ip 

<1)^-U 4 dt^i ^ ^yj-l vi^iU-1 (1)1 4^1 . J^\ jl <lfcki^ (j^f 1c* tfy** ^i[/ 1^1 Nl N 

. ^pj 4 t^j^sdiJl JadyJl 

subjective Oi^il j ju-JI J ^ U Jp Uuj yL ^1 jft 1 IJu <dI 

01 . subjective referral in time oUjJl ^ ^a^iJl mJl <J>yu U Jpj referral in space 
*A^-Ji Ul . C-LsA>> *Ji SULaII <1)1 aJ^P JiiAj 4^iJl ^jJl yk <1)U^)1 ^ JLlJJ 

<_/*! — ^^1 • V Oi SUUll 01 ^ya^Jl JJb^ 4 ^iJl ^s^l Ol^ll 4 ^ ^as^lJl 

t\^- j*>- j*j 4 j jyui N Ajl pP, 4 i-iyi Ukdl Jl Jy-^l ^jtAJl JJji ^>Ji*Jl 

^*j^i |i uii y \joJi *> 1 01 c. s J 4 ^ y <«oi; . jui^Ni jp 

( <J^^ ,^a>*-SJl -U*J1 ) lulail J jA^J Q> Jpj . Jl 3jy^ 

• ( Jl ) ^rjU- frUai J 



A»j\aa Ja- jji' ^yS^\ j\— ~ilil jl» ^--^y C~>£" bl 

*0>.J Ji*Jl Jyj elj* *jk>- bjj^i 

. *JUb ^ J-MaiJi <ui^ JJ&" 

? dtfi jr fu bu 

>1 L^ 4 J*iu*Jib jX>\X-\ JaLJjN 4 ^ 1 **- J>\ iijljdit ^ IjaJI 3jj-^a 4 ,jJ^jijl ^jyl* Jl 

0_^J V Jlij . t\jjJ&\ lfc4 U^-'l . <+Ay*Q\ *.bjyAJl 

yi y *a i l IaLp ^Jl o^p y)& \j^ j±»j2a OK”* l *. $a l^w* (^1 

l Cjj 4 3JjJL>- <Jl£,l <L-pl ^Jp tw^LJl ^xlij L^- 5j£j Jff . 4-~*j+£}\ Aj ^laUJ 
* # 

^■msJ 4 ^Ufl!-j J*i ^Jp Ijili OlSj ^ \y U>“ e)lT bli . (jula^ j^ 4 

. aJ jaaa jy*^\ 

* * 

<J cjeLsLl yi 4 3-a- <UaH |I Ip 4 \ Uil (J . y** (Ji-W? cjl2> <S 'y-\ 5 y A*J 

el! ^ **ry {j*j^ 4^ j£- ojj-b fJ^ji fji d^aW l$«*-L*w i£X*& A*ry 

2 ^ l*it 4 ^ eJjAil ^UaJI 4 ^ A*ry* £j*j^ 4 ^ eJ*-LM gy^ Apl^-iJt 

Ayy JuL-Jl jl^^- el! elrV^ 4 ^ aJ ^*1 y£~ 4 4 ^ 4 ^jula^ll *$&“ 0^ . 4£*<* ^) aa . l l Ip 
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